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HOW TO USE 


Locate your area of interest on 
] the ‘‘Index to Map Sheets”’ 


Note the number of the map 
sheet and turn to that sheet. 


Locate your area of interest 
3 ° on the map sheet. 


List the map unit symbols 
4. that are in your area. 


THIS SOIL SURVEY 


Turn to ‘‘Index to Soil Map Units”’ 
5 : which lists the name of each map unit and the 
page where that map unit is described. 


See ‘‘Summary of Tables’’ (following the 
G. Contents) for location of additional data 
on a specific soil use. 


Consult ‘*Contents’’ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7. agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 
students; to specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to ail, regardless of 
race, color, national origin, sex, religion, marital status, handicap, or age. 

Major fieldwork for this soil survey was completed in 1983. Soil names and 
descriptions were approved in 1984. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1984. This survey was 
made cooperatively by the Soil Conservation Service; the Ohio Department of 
Natural Resources, Division of Soil and Water Conservation; and the Ohio 
Agricultural Research and Development Center. It is part of the technical 
assistance furnished to the Marion Soil and Water Conservation District. Some 
of the funds for this survey were provided ky the Marion County 
Commissioners. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
lf enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Harvesting corn on Blount and Pewamo sols. 
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This soil survey contains information that can be used in land-planning 
programs in Marion County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soi! properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table at the surface makes a soil poorly suited to basements or 
underground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


Joseph C. Branco 
State Conservationist 
Soil Conservation Service 
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MARION COUNTY is in the north-central part of Ohio 
(fig. 1). It is on the drainage divide between the basin of 
the Great Lakes and the basin of the Ohio River. It has 
an area of 259,072 acres, or about 405 square miles. 
Marion, the county seat, is near the center of the county. 
In 1980, the population of the county was about 67,974 
and the population of Marion was about 37,040 (78). The 
county has seven other incorporated villages and various 
unincorporated villages, old crossroad centers, and new 
subdivisions (70). 

This soil survey updates the survey of Marion County 
published in 1916 (77). It is a detailed soil survey on 
aerial photography and gives more information about soil 
interpretations. 


General Nature of the County 


The paragraphs that follow give general information 
about the county. They describe climate; agriculture; 
physiography, relief, and drainage; history and 
development; and geology. 


Climate 


Prepared by the National Climatic Center, Asheville, North Carolina. 


Marion County is cold in winter and quite warm in 
summer. Winter precipitation, frequently snow, results in 
a good accumulation of soil moisture by spring and thus 
minimizes drought on most soils. The normal annual 
precipitation is adequate for all of the crops that are 
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Figure 1.—Location of Marion County in Ohio. 


suited to the temperature and growing season in the 
county. 


Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Marion in the period 
1951 to 1980. Table 2 shows probable dates of the first 
freeze in fall and the last freeze in spring. Table 3 
provides data on length of the growing season. 

In winter the average temperature is 27 degrees F, 
and the average daily minimum temperature is 19 
degrees. The lowest temperature on record, which 
occurred at Marion on February 26, 1963, is -23 
degrees. In summer the average temperature is 71 
degrees, and the average daily maximum temperature is 
84 degrees. The highest recorded temperature, which 
occurred on July 2, 1966, is 101 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units.” During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is about 34 inches. Of 
this, about 20 inches, or nearly 60 percent, usually falls 
in April through September. The growing season for 
most crops falls within this period. In 2 years out of 10, 
the rainfall in April through September is less than 15 
inches. The heaviest 1-day rainfall during the period of 
record was 3.94 inches at Marion on July 10, 1969. 
Thunderstorms occur on about 40 days each year. 
Tornadoes and severe thunderstorms strike occasionally. 
These storms are usually local in extent and of short 
duration and cause damage in scattered small areas. 

The average seasonal snowfall is about 26 inches. 
The greatest snow depth at any one time during the 
period of record was 18 inches. On the average, 25 days 
of the year have at least 1 inch of snow on the ground. 
The number of such days varies greatly from year to 
year. 

The average relative humidity in midafternoon is about 
70 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 60 percent 
of the time possible in summer and 40 percent in winter. 
The prevailing wind is from the south-southwest. 
Average windspeed is highest, 13 miles per hour, in 
winter. 


Agriculture 


Marion County is an important agricultural area. In 
1982, about 83 percent of the acreage in the county was 
farmland (5). The main enterprises are cash-grain 
farming and some livestock production and dairying. The 
main crops are soybeans, corn, and winter wheat. 

Most of the soils in the county are well suited to field 
crops and pasture. Wetness is the main limitation. In 
most areas of farmland, a drainage system has been 
installed to improve crop production. The hazard of 
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erosion generally is severe on the sloping and 
moderately steep soils on end moraines and along 
stream valleys. A large area west of Marion is subject to 
flooding. 

The county had 890 farms in 1982. The trend in recent 
years has been a decrease in the number of farms and a 
slight increase in the average size. The average size is 
about 242 acres (5). Most farms range from 50 to 500 
acres in size, although some are smaller than 10 acres 
and a few are more than 2,000 acres. 

In recent years there has been a slight increase in the 
total acreage of cropland and a corresponding decrease 
in the acreage of woodland and pasture. The acreage 
used for soybeans has steadily increased, whereas that 
of other crops has slightly decreased. The number of 
farms that raise livestock has decreased. The number of 
all kinds of livestock, except for hogs and pigs, also has 
decreased. Numerous farms have no livestock (4, 5). 


Physiography, Relief, and Drainage 


Marion County lies wholly within the Scioto Lobe of the 
Indiana-Ohio Till Plain (6). The surface features include 
gently sloping hills, a few moderately steep valley sides, 
and extensive nearly level plains and basins. The 
topographic features are generally uniform. They are 
characterized by a relief of only about 235 feet. The 
main areas of considerable relief are in the valleys of the 
Scioto and Olentangy Rivers and along Tymochtee 
Creek. The highest elevation is about 1,105 feet above 
sea level. It is in Tully Township. The lowest elevation is 
about 870 feet. It is in Grand Township. 

The most extensive landforms in the county are broad, 
nearly level ground moraines. The St. Johns and the 
Wabash end moraines are less extensive. They occur as 
low ridges. Two small glacial lake plains are in the 
western half of the county. 

In the northwestern part of the county, surface water 
drains into Tymochtee Creek and the Little Sandusky 
River and then flows northward into Lake Erie. The rest 
of the county, which is separated from the northwestern 
part by the Wabash moraine, is drained by the Scioto, 
Little Scioto, and Olentangy Rivers and their tributaries. 
These streams flow southward. 


History and Development 


The first permanent settlements in Marion County 
were established south of Waldo in 1806. Settlement 
was prohibited in much of the county by the Greenville 
Treaty. In 1817, a treaty opened much of the territory 
north of the Greenville Treaty Line to settlement (9). 

In 1820, the state legislature determined the 
boundaries of the county. The original county included 
parts of the present Wyandot, Crawford, and Morrow 
Counties. The present boundaries were established in 
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1848. The county was named after General Francis 
Marion, who had fought in the Revolutionary War (9). 

Marion was chosen as the county seat in 1822. It has 
been the center of industrial, commercial, and residential 
development in the county (9). 


Geology 


The oldest rocks in Marion County belong to the 
Silurian system. They are in the western part of the 
county. They date from about 435 million years ago, 
when most of Ohio was covered by shallow oceans. 
During this period, only the simplest and lowest forms of 
plant life were in existence, but the seas contained many 
forms of marine life. Both the Niagra series and the 
overlying Cayugan series are in the western half of the 
county. They consist primarily of dolomite and a few 
shales or shaly dolmites (73). 

Bedrock of the Devonian system underlies the eastern 
half of the county. The oldest rocks in this system 
formed during a period of deeper seas, which were 
inhabited by great numbers of fishes as well as the 
previously established forms of marine life. These rocks 
are exposed in quarries as the Columbus and Delaware 
limestones, mainly in the central townships of the 
county. As the seas became more shallow during this 
period, muddy sediments were deposited along the 
eastern edge of the county. The Olentangy shales and 
the overlying Ohio shales along the Olentangy River are 
from this period (7.2). 

During the Pleistocene epoch of the Cenozoic Era, the 
survey area was covered by large continental glaciers. 
The most recent of these was the Wisconsin Glaciation 
(6). This glacier covered the entire survey area, scouring 
any deposits of earlier glaciers and completely covering 
them. The drift deposited by these glaciers is made up of 
unsorted rock debris, or till, and deposits of stratified 
sand and gravel. 

When the melting front of the glacier remained 
stationary for a considerable period, a thick mass of 
glacial drift, or an end moraine, was formed along the 
front edge of the ice. These areas are expressed 
topographically as the low ridges of the Wabash and St. 
Johns end moraines. The part of the Wabash end 
moraine in Marion County extends from an area on the 
western boundary directly north of the Scotio River to 
Brush Ridge. The part of the St. Johns end moraine in 
the county extends from the southwest corner to an area 
on the northern boundary north of Kirkpatrick. On either 
side of the end moraines are flatter areas, called ground 
moraines. 

In two areas of the county, shallow glacial lakes 
formed after the Wisconsin ice sheet retreated. They 
formed as a result of glacial moraine blockage of the 
natural drainage. Silty and clayey sediments that washed 
in from the surrounding areas built up at the bottom of 
these lakes. After the lake water receded, soils formed in 


these sediments. These soils are high in content of clay. 
One of these areas is west of Marion. It surrounds the 
Big Island Wildlife Area. The other glacial lake area is 
northwest of Big Island and west of Morral (7). 


How This Survey Was Made 


This survey was made to provide information about the 
soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and management 
of the soils for specified uses. Soil scientists observed 
the steepness, length, and shape of slopes; the general 
pattern of drainage; the kinds of crops and native plants 
growing on the soils; and the kinds of bedrock. They dug 
many holes to study the soil profile, which is the 
sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biologic activity. 

The soils in the survey area occur in an orderly pattern 
that is related to the geology, the landforms, relief, 
climate, and the natural vegetation of the area. Each 
kind of soil is associated with a particular kind of 
landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with considerable accuracy 
the kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, acidity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 


horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some of 
the soils in the area generally are collected for laboratory 
analyses and for engineering tests. Soil scientists 
interpreted the data from these analyses and tests as 
well as the field-observed characteristics and the soil 
properties in terms of expected behavior of the soils 
under different uses. Interpretations for all of the soils 
were field tested through observation of the soils in 
different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
sources, such as research information, production 
records, and field experience of specialists. For example, 
data on crop yields under defined levels of management 
were assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is 


identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for the 
properties of the soils. On the landscape, however, the 
soils are natural objects. In common with other natural 
objects, they have a characteristic variability in their 
properties. Thus, the range of some observed properties 
may extend beyond the limits defined for a taxonomic 
class. Areas of soils of a single taxonomic class rarely, if 
ever, can be mapped without including areas of soils of 
other taxonomic classes. Consequently, every map unit 
is made up of the soil or soils for which it is named and 
some soils that belong to other taxonomic classes. 
These latter soils are called inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 
and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions of 
contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 


Soil Descriptions 


Soils on Till Plains 


These soils make up about 69 percent of the county. 
The moderately well drained, somewhat poorly drained, 
and very poorly drained, nearly level to moderately steep 
soils formed in glacial till. They are dominantly on broad 
flats and in undulating areas. Some areas along 
drainageways are slightly dissected. The soils are used 
mainly as cropland. Seasonal wetness, ponding, slow or 
moderately slow permeability, a moderate shrink-swell 
potential, and the hazard of erosion are the major 
management concerns. 


1. Blount-Pewamo Association 


Deep, nearly level and gently 0 somewhat poorly 
drained and very poorly drained soils formed in glacial till 

This association is on ground moraines and end 
moraines. The landscape is characterized by relatively 
broad flats, low knolls and ridges, depressions, and 
narrow drainageways. Most areas are drained by small 
streams and ditches. Slope ranges from 0 to 6 percent. 

This association makes up about 56 percent of the 
county. It is about 45 percent Blount soils, 30 percent 
Pewamo soils, and 25 percent minor soils (fig. 2). 

Blount soils are nearly level and gently sloping and are 
somewhat poorly drained. They are on slight rises and in 


hummocky or slightly dissected areas. Their surface 
layer is silt loam. A water table is in the upper part of the 
subsoil during extended wet periods. Permeability is slow 
or moderately slow. The organic matter content is 
moderate. 

Pewamo soils are nearly level and very poorly drained. 
They are on flats, in depressions, and along 
drainageways. Their surface layer is silty clay loam. A 
water table is near or above the surface during extended 
wet periods. Permeability is moderately slow. The 
organic matter content is high. 

Minor in this association are the Glynwood, Nolin, 
Sloan, Sleeth, and Whitaker soils. The moderately well 
drained Glynwood soils are on knolls and ridges and in 
slightly dissected areas adjacent to drainageways. Nolin 
and Sloan soils formed in alluvium on narrow flood plains 
along small streams. Sleeth and Whitaker soils have 
underlying material that is coarser textured than that of 
the major soils. They are on terraces along small 
streams. 

Most areas of this association are used for corn, 
soybeans, or winter wheat. A few are used as pasture or 
woodland. Major soils are well suited to crops. Seasonal 
wetness is the major limitation affecting farm uses. 
Ponding is common on the Pewamo soils during 
extended wet periods and after heavy rains. The gently 
sloping Blount soils are susceptible to erosion. Measures 
that improve or maintain drainage systems, control 
erosion, and minimize crusting and compaction are 
needed. 

The major soils are moderately well suited or poorly 
suited to buildings and are poorly suited to septic tank 
absorption fields. The main management concerns are 
ponding on the Pewamo soils, seasonal wetness in the 
Blount soils, and the restricted permeability of both soils. 


2. Glynwood-Blount Association 


Deep, nearly level to moderately steep, moderately well 
drained and somewhat poorly drained soils formed in 
glacial till 


This association is on end moraines and on the 
dissected parts of ground moraines. The landscape is 
characterized by irregular slopes. Most areas are drained 
by numerous small drainageways. Slope is typically 0 to 
6 percent but ranges from 0 to 18 percent. 
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Figure 2.—Typical pattern of solls and parent material in-the Blount-Pewamo association. 


This association makes up about 7 percent of the 
county. It is about 60 percent Glynwood soils, 20 percent 
Blount soils, and 20 percent minor soils. 

Glynwood soils are nearly level to moderately steep 
and are moderately well drained. They are on slight rises 
and on side slopes in hummocky or dissected areas. 
Their surface layer is silt loam. A water table is in the 
lower part of the subsoil during extended wet periods. 
Permeability is slow. The organic matter content is 
moderate or moderately low. 

Blount soils are nearly level and gently sloping and are 
somewhat poorly drained. They are on slight rises and in 
hummocky or dissected areas. Their surface layer is silt 
loam. A water table is in the upper part of the subsoil 
during extended wet periods. Permeability is slow or 
moderately slow. The organic matter content is 
moderate. 

Minor in this association are the Milton, Kendallville, 
Pewamo, Milford, and Sloan soils. The well drained 
Milton soils are in landscape positions similar to those of 
the Glynwood soils. They have limestone bedrock at a 
depth of 20 to 40 inches. The well drained Kendallville 


soils are on knolls and ridges adjacent to small streams. 
The very poorly drained Pewamo and Milford soils are in 
depressions and along drainageways. The very poorly 
drained Sloan soils are on flood plains along small 
streams. 

Most areas of this association are used for corn, 
soybeans, or winter wheat. Some are used as building 
sites. The nearly level and gently sloping soils are well 
suited to crops, but the sloping and moderately steep 
soils are poorly suited. The seasonal wetness, the slope, 
and the hazard of erosion are the main problems 
affecting farm uses. Measures that maintain tilth and 
minimize crusting are needed. 

The nearly level and gently sloping soils are well 
suited or moderately well suited to buildings and are 
moderately well suited or poorly suited to septic tank 
absorption fields. The sloping and moderately steep soils 
are moderately well suited or poorly suited to buildings 
and are poorly suited to septic tank absorption fields. 
The main management concerns are the wetness, the 
slope, a moderate shrink-swell potential, and the 
restricted permeability. 
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3. Pewamo-Elliott Association 


Deep, nearly level, very poorly drained and somewhat 
poorly drained soils formed in glacial till 

This association is on ground moraines. The 
landscape is characterized by broad flats and by slight 
rises, depressions, and drainageways. Most areas are 
drained by ditches and by subsurface drains. Slope 
ranges from 0 to 3 percent. 

This association makes up about 2 percent of the 
county. It is about 65 percent Pewamo soils, 20 percent 
Elliott soils, and 15 percent minor soils. 

Pewamo soils are very poorly drained. They are on 
flats, in depressions, and along drainageways. Their 
surface layer is silty clay loam. A water table is near or 
above the surface during extended wet periods. 
Permeability is moderately slow. The organic matter 
content is high. 

Elliott soils are somewhat poorly drained. They are on 
slight rises. Their surface layer is silty clay loam. A water 
table is in the upper part of the subsoil during extended 
wet periods. Permeability is moderately slow or slow. 
The organic matter content is high. 

Minor in this association are the Muskego and 
Whitaker soils. Muskego soils are mucky in the upper 
part. They are in depressions. Whitaker soils have a 
surface layer that is lighter colored than that of the major 
soils. They are on slight rises. 

This association is used extensively as cropland. Corn, 
soybeans, and winter wheat are the main crops. The 
major soils are well suited to crops. Seasonal wetness is 
the major limitation affecting farm uses. Ponding is 
common on the Pewamo soils during extended wet 
periods and after heavy rains. Measures that improve or 
maintain drainage systems and minimize compaction are 
needed. 

The major soils are poorly suited or moderately well 
suited to buildings and are poorly suited to septic tank 
absorption fields. The main management concerns are 
seasonal wetness in the Elliott soils, ponding on the 
Pewamo soils, and the restricted permeability of both 
soils. 


4. Bennington-Pewamo-Cardington Association 


Deep, nearly level to sloping, somewhat poorly drained, 
very poorly drained, and moderately well drained soils 
formed in glacial till 

This association is on ground moraines. The 
landscape is gently undulating and is dissected along 
small streams. Somes areas have shallow depressions. 
Most are drained by small streams. Slope ranges from 0 
to 12 percent. 

This association makes up about 4 percent of the 
county. It is about 50 percent Bennington soils, 20 
percent Pewamo soils, 15 percent Cardington soils, and 
15 percent minor soils. 


Bennington soils are nearly level and somewhat poorly 
drained. They are on slight rises and in slightly dissected 
areas. Their surface layer is silt loam. A water table is in 
the upper part of the subsoil during extended wet 
periods. Permeability is slow. The organic matter content 
is moderate. 

Pewamo soils are nearly level and very poorly drained. 
They are in depressions and along drainageways. Their 
surface layer is silty clay loam. A water table is near or 
above the surface during extended wet periods. 
Permeability is moderately slow. The organic matter 
content is high. 

Cardington soils are gently sloping and sloping and are 
moderately well drained. They are in hummocky or 
dissected areas. Their surface layer is silt loam. A water 
table is in the lower part of the subsoil during extended 
wet periods. Permeability is moderately slow. The 
organic matter content is moderate or moderately low. 

Minor in this association are the Nolin, Newark, 
Ockley, Westland, and Whitaker soils. Nolin and Newark 
soils formed in alluvium on flood plains along small 
streams. Ockley, Westland, and Whitaker soils have 
more sand in the underlying material than the major 
soils. They are on terraces. 

Most areas of this association are used as cropland. 
Corn, soybeans, and winter wheat are the major crops. 
Some areas are used as pasture or woodland. The 
nearly level and gently sloping soils are well suited to 
crops, but the sloping soils are poorly suited. Seasonal 
wetness and the hazard of erosion are the main 
problems affecting farm uses. Ponding is common on the 
Pewamo soils during extended wet periods and after 
heavy rains. Measures that control erosion, improve or 
maintain drainage systems, and maintain tilth are 
needed. 

The Cardington soils are better suited to buildings than 
the Blount and Pewamo soils. The three soils are 
moderately well suited or poorly suited to septic tank 
absorption fields. The main management concerns are 
the seasonal wetness of the Bennington and Cardington 
soils, the ponding on the Pewamo soils, and the shrink- 
swell potential and restricted permeability of all three 
soils. 


Soils on Lake Plains and Till Plains 


These soils make up about 7 percent of the county. 
The moderately well drained and very poorly drained, 
nearly level and gently sloping soils formed in lacustrine 
sediments and glacial till. They are dominantly on broad 
flats and in undulating areas. They are used mainly as 
cropland. Ponding, seasonal wetness, moderately slow 
permeability, a moderate shrink-swell potential, and the 
hazard of erosion are the major management concerns. 


5. Milford-Centerburg Association 


Deep, nearly level and gently sloping, very poorly 


drained and moderately well drained soils formed in 
lacustrine sediments and glacial till 


This association is on broad lake plains and moraines. 
The landscape is characterized by broad flats and by 
drainageways, depressions, slight rises, and gently 
sloping knolls and ridges. Most areas are drained by 
small streams. Slope ranges from 0 to 4 percent. 

This association makes up about 7 percent of the 
county. It is about 60 percent Milford soils, 20 percent 
Centerburg soils, and 20 percent minor soils. 

Milford soils are nearly level and very poorly drained. 
They are on broad flats, in shallow depressions, and 
along drainageways. Their surface layer is silty clay 
loam. A water table is near or above the surface during 
extended wet periods. Permeability is moderately slow. 
The organic matter content is high. 

Centerburg soils are gently sloping and moderately 
well drained. They are in hummocky or dissected areas. 
Their surface layer is silt loam. A water table is in the 
lower part of the subsoil during extended wet periods. 
Permeability is moderately slow. The organic matter 
content is moderate. 

Minor in this association are the somewhat poorly 
drained Bennington and Elliott soils on low knolls; 
Muskego soils, which are mucky in the upper part and 
are in depressions; and the very poorly drained Sloan 
soils, which formed in alluvium on flood plains along 
small streams. 

This association is used extensively as cropland. Corn, 
soybeans, and winter wheat are the major crops. The 
major soils are well suited to crops. Seasonal wetness 
and the erosion hazard are the main management 
concerns. The Milford soils are subject to ponding during 
extended wet periods and after heavy rains. Measures 
that control erosion on the Centerburg soils, improve or 
maintain drainage systems on the Milford soils, and 
maintain the tilth of both soils are needed. 

The Centerburg soils are better suited to buildings and 
septic tank absorption fields than the Milford soils. The 
main management concerns are ponding on the Milford 
soils, seasonal wetness in the Centerburg soils, and the 
restricted permeability and shrink-swell potential of both 
soils. 


Solls on Lake Plains 


These soils make up about 17 percent of the county. 
The moderately well drained, somewhat poorly drained, 
and very poorly drained, nearly level to sloping soils 
formed in lacustrine sediments. They are dominantly on 
broad flats and in undulating areas. They are used 
mainly as cropland. Ponding, seasonal wetness, 
moderately slow to very slow permeability, a high shrink- 
swell potential, and the hazard of erosion are the major 
management concerns. 
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6. Milford-Del Rey-Shinrock Association 


Deep, nearly level to sloping, very poorly drained, 
somewhat poorly drained, and moderately well drained 
soils formed in lacustrine sediments 


This association is on extensive plains in former glacial 
lake basins. The landscape is characterized by broad 
flats and by depressions, drainageways, slight rises, and 
low knolls and ridges. Some areas are dissected by 
small streams. Most are drained by the small streams. 
Slope ranges from 0 to 12 percent. 

This association makes up about 12 percent of the 
county. It is about 55 percent Milford soils, 15 percent 
Del Rey soils, 10 percent Shinrock soils, and 20 percent 
minor soils (fig. 3). 

Milford soils are nearly level and very poorly drained. 
They are on broad flats, in shallow depressions, and 
along drainageways. Their surface layer is silty clay 
loam. A water table is near or above the surface during 
extended wet periods. Permeability is moderately slow. 
The organic matter content is high. 

Del Rey soils are nearly level and somewhat poorly 
drained. They are on low knolls and ridges in slightly 
dissected areas. Their surface layer is silt loam. A water 
table is in the upper part of the subsoil during extended 
wet periods. Permeability is slow. The organic matter 
content is moderate. 

Shinrock soils are gently sloping and sloping and are 
moderately well drained. They are on knolls, on ridges, 
and in dissected areas. Their surface layer is silt loam. A 
water table is in the lower part of the subsoil during 
extended wet periods. Permeability is moderately slow. 
The organic matter content is moderate or moderately 
low. 

Minor in this association are the Blount, Fulton, 
Martinsville, Saranac, and Whitaker soils. Blount and 
Fulton soils are on slight rises. Blount soils have a higher 
content of coarse fragments in the lower part than the 
major soils. Fulton soils have more clay in the subsoil 
than the major soils. Martinsville and Whitaker soils have 
more sand in the underlying material than the major 
soils. They are on slight rises, low knolls, and ridges. 
Saranac soils formed in alluvium on flood plains along 
small streams. 

This association is used extensively as cropland. Corn, 
soybeans, and winter wheat are the major crops. The 
nearly level and genily sloping soils are well suited to 
crops, but the sloping soils are poorly suited. Seasonal 
wetness and the hazard of erosion are the main 
management concerns. Ponding is common on Milford 
soils after heavy rains and during extended wet periods. 
Measures that control erosion on the Shinrock soils, 
improve or maintain drainage systems on the Milford and 
Del Rey soils, and maintain the tilth of all three soils are 
needed. 

The Shinrock and Del Rey soils are better suited to 
buildings than the Milford soils. The three soils are 


Marion County, Ohio 


— ee \—-— 


™ 


te, 
=1% oe = — 
“Saranac 7 et = —£ “——~ Del Rey 
— | ¥ ee —, 
a oe 


a a 


Milford 


a 


_. 


Figure 3.—Typical pattern of soils and parent material in the Milford-Del Rey-Shinrock association. 


poorly suited or moderately well suited to septic tank 
absorption fields. The main management concerns are 
seasonal wetness in the Del Rey and Shinrock soils, 
ponding on the Milford soils, and the shrink-swell 
potential and restricted permeability of all three soils. 


7. Latty-Fulton-Paulding Association 


Deep, nearly level and gently sloping, very poorly 
drained and somewhat poorly drained soils formed in 
lacustrine sediments 


This association is on broad plains in former glacial 
lake basins. The landscape is characterized by broad 
flats and by slight rises and slightly elevated knolls. Most 
areas are drained by ditches. Slope ranges from 0 to 6 
percent. 

This association makes up about 5 percent of the 
county. It is about 60 percent Latty soils, 20 percent 
Fulton soils, 15 percent Paulding soils, and 5 percent 
minor soils. 

Latty and Paulding soils are nearly level and very 
poorly drained. They are on extensive flats. The Latty 
soils have a surface layer of silty clay, and the Paulding 


soils have one of clay. Both soils have a water table 
near or above the surface during extended wet periods. 
They are very slowly permeable. The organic matter 
content is moderate. 

Fulton soils are nearly level and gently sloping and are 
somewhat poorly drained. They are on slight rises and 
on the hummocky and dissected parts of the lake plains. 
Their surface layer is silty clay loam. A water table is in 
the upper part of the subsoil during extended wet 
periods. Permeability is slow or very slow. The organic 
matter content is moderate. 

Minor in this association are the Blount, Del Rey, 
Milford, and Shinrock soils. These soils have less clay in 
the subsoil than the major soils. Blount and Del Rey soils 
are on low knolls. Milford soils are in depressions and 
along drainageways. Shinrock soils are on knolls and 
ridges. 

Most areas of this association are used as cropland. 
Some are used as habitat for wildlife. The major soils are 
moderately well suited or poorly suited to crops. The 
Latty and Paulding soils are well suited to habitat for 
wetland wildlife. Seasonal wetness or ponding, a high 
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content of clay in the subsoil, and the slow or very slow 

permeability are the main limitations affecting farm uses. 
Also, erosion is a moderate hazard on the gently sloping 
Fulton soils. Measures that improve or maintain drainage 
systems and maintain tilth are needed. 

The major soils are poorly suited or generally unsuited 
to buildings and septic tank absorption fields. The main 
management concerns are ponding on the Latty and 
Paulding soils, seasonal wetness in the Fulton soils, and 
the restricted permeability and shrink-swell potential of 
all three soils. 


Soils on Flood Plains and Terraces 


These soils make up about 7 percent of the county. 
The well drained and very poorly drained, nearly level to 
moderately steep soils formed in alluvium and glacial 
outwash on flood plains and terraces in valleys. The 
landscape is typically one of nearly level valley floors, 
side slopes, and nearly level and gently sloping benches. 
Some areas are dissected. The soils are used mainly as 
cropland or woodland. Flooding, wetness, ponding, 
slope, moderately slow permeability, and erosion are the 
major management concerns. 


8. Saranac-Sloan-Westland Association 


Deep, nearly level, very poorly drained soils formed in 
alluvium and glacial outwash 

This association is in river valleys. The landscape is 
characterized by nearly level valley floors that are 
bounded by gentle slope breaks to the uplands. Slope is 
0 to 2 percent. 

This association makes up about 3 percent of the 
county. It is about 35 percent Saranac soils, 15 percent 
Sloan soils, 10 percent Westland soils, and 40 percent 
soils of minor extent. 

Saranac soils are on flood plains. They are 
occasionally or frequently flooded. They have a surface 
layer of silty clay loam. A seasonal high water table is 
near the surface. Permeability is moderately slow. The 
organic matter content is high. 

Sloan soils are on flood plains. They are occasionally 
flooded. They have a surface layer of silty clay loam. A 
seasonal high water table is near the surface. 
Permeability is moderate or moderately slow. The 
organic matter content is high. 

Westland soils are on stream terraces. They have a 
surface layer of clay loam. A seasonal high water table is 
near or above the surface. Permeability is moderate in 
the subsoil and very rapid in the underlying material. The 
organic matter content is high. 

Minor in this association are the somewhat poorly 
drained Sleeth and Whitaker soils, the moderately well 
drained Medway soils, and the well drained Martinsville 
soils. All of these soils are on slightly elevated terraces. 

This association is used extensively as cropland. Corn, 
soybeans, and wheat are the main crops. The major 
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soils generally are well suited to crops, but the frequently 
flooded, undrained areas of Saranac soils are generally 
unsuited. Flooding and seasonal wetness are the main 
problems affecting farming. Ponding is common on the 
Westland soils during wet periods and after heavy rains. 
Measures that improve or maintain drainage systems are 
needed. In many areas adequate drainage outlets are 
not available or are ineffective when flooding occurs. 

The major soils are poorly suited or generally unsuited 
to buildings and septic tank absorption fields. The main 
management concerns are the flooding, seasonal 
wetness, and restricted permeability in areas of the 
Saranac and Sloan soils and the ponding on the 
Westland soils. 


9. Nolin-Kendallville-Ockley Association 


Deep, nearly level to moderately steep, well drained soils 
formed in alluvium and glacial outwash 


This association is in stream valleys. The landscape is 
one of nearly level valley floors, side slopes, and terrace 
benches. Slope is typically 0 to 6 percent but ranges 
from 0 to 18 percent in dissected areas. 

This association makes up about 4 percent of the 
county. It is about 25 percent Nolin soils, 15 percent 
Kendallville soils, 10 percent Ockley soils, and 50 
percent minor soils. 

Nolin soils are nearly level and are on flood plains. 
They are occasionally flooded. Their surface layer is silt 
loam. Permeability is moderate. The organic matter 
content also is moderate. 

Kendallville soils are gently sloping to moderately 
steep. They are on terraces adjacent to the uplands and 
on side slopes in dissected areas. Their surface layer is 
loam. Permeability is moderately slow. The organic 
matter content is moderate. 

Ockley soils are nearly level and gently sloping. They 
are on terrace benches above the flood plains. Their 
surface layer is loam. Permeability is moderate in the 
subsoil and very rapid in the underlying material. The 
organic matter content is moderate. 

Minor in this association are the Sloan, Newark, 
Medway, Sleeth, Fox, and Glynwood soils. The very 
poorly drained Sloan and somewhat poorly drained 
Newark soils are on flood plains. The moderately well 
drained Medway and somewhat poorly drained Sleeth 
soils are on low stream terraces. Fox soils are more 
droughty than the major soils. They are on terraces. The 
moderately well drained Glynwoad soils are on side 
slopes in the uplands. 

Most areas of this association are used for corn, 
soybeans, or winter wheat. Some are used as woodland. 
The nearly level and gently sloping soils are well suited 
or moderately well suited to crops. The steeper soils are 
poorly suited to most uses, except for woodland and 
wildlife habitat. The hazard of flooding, the slope, and 
the hazard of erosion are the main problems affecting 
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farm uses. The Nolin soils are occasionally flooded and moderately well suited or well suited to septic tank 
during the growing season. absorption fields. The main management concerns are 

The Nolin soils are generally unsuited to buildings and the flooding on the Nolin soils and the slope and 
septic tank absorption fields, and the less sloping restricted permeability of the Kendallville soils. 


Kendallville and Ockley soils are well suited to buildings 


Detailed Soil Map Units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under ‘‘Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general tacts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into so// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Glynwood silt loam, 2 to 6 
percent slopes, is a phase of the Glynwood series. 

Some map units are made up to two or more major 
soils or of one soil and a miscellaneous area. These 
map units are called soil complexes. A so/l complex 
consists of two or more soils, or one or more soils and a 
miscellaneous area, in such an intricate pattern or in 
such small areas that they cannot be shown separately 
on the soil maps. The pattern and proportion of the soils 
are somewhat similar in all areas. The Pewamo-Urban 
land complex is an example. 

Most map units include.small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 


small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits, quarry, is an example. Mi$cellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see ‘Summary of Tables”) 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


Soil Descriptions 


BgA—Bennington silt loam, 0 to 3 percent slopes. 
This deep, nearly level, somewhat poorly drained soil is 
in slightly dissected areas on ground moraines. Most 
areas are irregularly shaped and range from 10 to 200 
acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 11 inches thick. The subsoil is 
about 25 inches thick. The upper part is yellowish brown 
and brown, mottled, firm silty clay loam, and the lower 
part is yellowish brown and dark yellowish brown, 
mottled, firm and friable clay loam. The underlying 
material to a depth of about 60 inches is brown and 
yellowish brown, mottled, calcareous, firm loam and clay 
loam glacial till. In some areas the subsoil is silt loam or 
loam to a depth of 2 or 3 feet. In a few areas the soil is 
poorly drained. 

Included with this soil in mapping are small areas of 
Cardington, Milford, and Pewamo soils. The moderately 
well drained Cardington soils are on low knolls in some 
hummocky areas. The very poorly drained Milford and 
Pewamo soils are along drainageways and in 
depressions. Included soils make up about 15 percent of 
most mapped areas. 

Permeability is slow in the Bennington soil. Available 
water capacity is moderate. Runoff is slow or medium. 
Tilth is generally good unless the soil is tilled when wet. 
The surface layer has a moderate organic matter content 
and crusts after hard rains. The potential for frost action 
is high. A perched seasonal high water table is at a 
depth of 1.0 to 2.5 feet during extended wet periods. 
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This soil is used mainly as cropland. It is well suited to 
corn, soybeans, small grain, hay, and pasture. The 
seasonal wetness is the main management concern. A 
subsurface drainage system helps to lower the seasonal 
high water table, improves aeration, and permits earlier 
tillage and planting in the spring. No-till planting or 
another system of conservation tillage that leaves crop 
residue on the surface helps to control erosion and 
increases the rate of water infiltration. A good drainage 
system is needed in areas where a no-till system is 
applied. Grassed waterways are effective in slowing 
concentrated runoff and in controlling erosion. Returning 
crop residue to the soil and adding other organic 
material minimize surface crusting and improve tilth and 
fertility. Tilling and harvesting at low soil moisture levels 
can minimize soil compaction. 

The pasture species selected for seeding should be 
those that are tolerant of wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
is a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is moderately well suited to dwellings and 
recreational areas and is poorly suited to septic tank 
absorption fields. The wetness and the slow permeability 
are the main limitations affecting these uses. Properly 
landscaping building sites heips to divert surface water 
away from foundations. Installing drains at the base of 
footings and coating the exterior of basement walls help 
to keep basements dry. The backfill material around 
foundations should be porous enough for good drainage. 
Artificially draining the soil and strengthening or replacing 
the base material help to prevent the damage to local 
roads and streets caused by low strength and frost 
action. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. 

The land capability classification is Ilw. The woodland 
ordination symbol is 4A. 


BoA—Blount silt loam, 0 to 2 percent slopes. This 
deep, nearly level, somewhat poorly drained soil is on 
slight rises on ground moraines and end moraines (fig. 
4). Most areas are irregularly shaped and range from 20 
to 200 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 11 inches thick. The subsoil is 
about 21 inches thick. The upper part is brown and 
grayish brown, mottled, firm silty clay, and the lower part 
is yellowish brown and brown, mottled, firm silty clay and 
silty clay loam. The underlying material to a depth of 
about 60 inches is yellowish brown, mottled, calcareous, 
firm clay loam glacial till. In some areas the subsoil 
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contains less clay. In a few areas the subsoil is thicker 
and has a thin layer of silt loam or loam in the lower 
part. In a few places the surface layer is loam or silty 
clay loam. In some areas the soil is poorly drained. 

Included with this soil in mapping are small areas of 
Glynwood and Pewamo soils. The moderately well 
drained Glynwood soils are in some hummocky areas. 
The very poorly drained Pewamo soils are along 
drainageways and in depressions. Included soils make 
up about 10 percent of most mapped areas. 

Permeability is slow or moderately slow in the Blount 
soil. Available water capacity is moderate. Runoff is 
slow. Tilth is generally good unless the soil is tilled when 
wet. The surface layer has a moderate organic matter 
content and crusts after hard rains. The potential for 
frost action is high. A perched seasonal high water table 
is at a depth of 1 to'3 feet during extended wet periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans (fig. 5), small grain, hay, and pasture. 
The seasonal wetness is the main management concern. 
A subsurface drainage system helps to lower the 
seasonal high water table, improves aeration, and 
permits earlier tillage and planting in the spring. 
Deepening outlet ditches improves the effectiveness of 
the subsurface drainage system. No-till planting or 
another system of conservation tillage that leaves crop 
residue on the surface helps to control erosion and 
increases the rate of water infiltration. A good drainage 
system is needed in areas where a no-till system is 
applied. Returning crop residue to the soil and adding 
other organic material minimize surface crusting and 
improve tilth and fertility. Tilling and harvesting at low soil 
moisture levels can minimize soil compaction. 

The pasture species selected for seeding should be 
those that are tolerant of wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 

A few areas are used as woodland. Seedling mortality 
is the main management concern. Planting seedlings 
that have been transplanted once reduces the seedling 
mortality rate. Frequent, light thinning and harvesting can 
increase the vigor of the stand and reduce the windthrow 
hazard. 

This soil is moderately well suited to dwellings and 
recreational areas and is poorly suited to septic tank 
absorption fields. The wetness and the slow or 
moderately slow permeability are the main limitations 
affecting these uses. Properly landscaping building sites 
helps to divert surface water away from foundations. 
Installing drains at the base of footings and coating the 
exterior of basement walls help to keep basements dry. 
The backfill material around foundations should be 
porous enough for good drainage. Artificially draining the 
soil and strengthening or replacing the base material 
help to prevent the damage to local roads and streets 
caused by low strength and frost action. 


Marion County, Ohio 
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Figure 4.—An area of Blount silt loam, 0 to 2 percent slopes, on slight rises. The dark Pewamo soils are in the background. 


Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. 

Recreational areas should be landscaped so that 
excess water is removed. Also, a drainage system is 
needed. The soil is well suited to ponds. 

The land capability classification is Ilw. The woodland 
ordination symbol is 3C. 


BoB—Blount silt loam, 2 to 6 percent slopes. This 
deep, gently sloping, somewhat poorly drained soil is in 
hummocky or slightly dissected areas on ground 
moraines and end moraines. Most areas are irregularly 
shaped and range from 10 to 200 acres in size. 

Typically, the surface layer is brown, friable silt loam 
about 10 inches thick. The subsoil is about 15 inches 
thick. The upper part is yellowish brown, mottled, firm 
clay loam, and the lower part is brown and grayish 
brown, mottled, firm clay and clay loam. The underlying 
material to a depth of about 60 inches is dark yellowish 


brown, mottled, calcareous, firm clay loam glacial till. In 
some areas the subsoil contains less clay. In a few 
areas the surface layer is eroded. 

Included with this soil in mapping are small areas of 
Glynwood and Pewamo soils. The moderately well 
drained Glynwood soils are in some hummocky areas. 
The very poorly drained Pewamo soils are along 
drainageways and in depressions. Included soils make 
up about 10 percent of most mapped areas. 

Permeability is slow or moderately slow in the Blount 
soil. Available water capacity is moderate. Runoff is 
medium. Tilth is generally good unless the soil is tilled 
when wet. The surface layer has a moderate organic 
matter content and crusts after hard rains. The potential 
for frost action is high. A perched seasonal high water 
table is at a depth of 1 to 3 feet during extended wet 
periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, small grain, hay, and pasture. Erosion 
and seasonal wetness are the main management 
concerns. A subsurface drainage system helps to lower 
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Figure 5.—Soybeans on Blount silt loam, 0 to 2 percent slopes. 


the seasonal high water table, improves aeration, and 
permits earlier tillage and planting in the spring. No-till 
planting or another system of conservation tillage that 
leaves crop residue on the surface helps to control 
erosion and increases the rate of water infiltration. A 
good drainage system is needed in areas where a no-till 
system is applied. Grassed waterways are effective in 
slowing concentrated runoff and in controlling erosion. 
Including close-growing crops in the cropping sequence 
also helps to control erosion. Returning crop residue to 
the soil and adding other organic material minimize 
surface crusting and improve tilth and fertility. Tilling and 


harvesting at low soil moisture levels can minimize soil 
compaction. 

The pasture species selected for seeding should be 
those that are tolerant of wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 

A few areas are used as woodland. Seedling mortality 
is the main management concern. Planting seedlings 
that have been transplanted once reduces the seediing 
mortality rate. Frequent, light thinning and harvesting can 
increase the vigor of the stand and reduce the windthrow 
hazard. 


Marion County, Ohio 


This soil is moderately well suited to dwellings and 
recreational areas and is poorly suited to septic tank 
absorption fields. The wetness and the slow or 
moderately slow permeability are the main limitations 
affecting these uses. Erosion is a hazard during 
construction. Stockpiling the surface soil and then 
spreading it during the final grading hasten 
reestablishment of the plant cover. Properly landscaping 
building sites helps to divert surface water away from 
foundations. Installing drains at the base of footings and 
coating the exterior of basement walls help to keep 
basements dry. The backfill material around foundations 
should be porous enough for good drainage. Artificially 
draining the soil and strengthening or replacing the base 
material help to prevent the damage to local roads and 
streets caused by low strength and frost action. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. 

Recreational areas should be landscaped so that 
excess water is removed. Also, a drainage system is 
needed. 

The land capability classification is lle. The woodland 
ordination symbol is 3C. 


BuB—Blount-Urban land complex, undulating. This 
map unit consists of a deep, somewhat poorly drained 
Blount soil and areas of Urban land. The unit is in 
hummocky or slightly dissected areas on ground 
moraines and end moraines. Slope ranges from 2 to 6 
percent. Most areas range from 10 to several hundred 
acres in size. They are about 50 percent Blount silt loam 
and 35 percent Urban land. The Blount soil and the 
Urban land occur as areas so intricately mixed or so 
small that mapping them separately is not practical. 

Typically, the Blount soil has a surface layer of brown, 
friable silt loam about 10 inches thick. The subsoil is 
about 15 inches thick. The upper part is yellowish brown, 
mottled, firm clay loam, and the lower part is brown and 
grayish brown, mottled, firm clay and clay loam. The 
underlying material to a depth of about 60 inches is dark 
yellowish brown, mottled, calcareous, firm clay loam 
glacial till. In places the soil has been radically altered. 
Some of the low areas have been filled or leveled during 
construction, and other small areas have been cult, built 
up, or smoothed. in a few areas the soil is poorly 
drained. In places the subsoil contains less clay. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soil series is not 
feasible. Moderately alkaline clay loam or silty clay loam 
glacial till commonly underlies the Urban land. 

Included in this unit in mapping are small areas of 
Glynwood and Pewamo soils. The moderately well 
drained Glynwood soils are on low knolls and side 
slopes. The very poorly drained Pewamo soils are along 
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drainageways and in depressions. Included soils make 
up about 15 percent of most mapped areas. 

Most areas of this map unit are drained by sewer 
systems, gutters, and subsurface drains. In undrained 
areas of the Blount soil, a perched seasonal high water 
table is at a depth of 1 to 3 feet during extended wet 
periods. Permeability in this soil is slow or moderately 
slow. Available water capacity is moderate. Runoff is 
medium. Tilth is generally good. The surface layer has a 
moderate organic matter content. The potential for frost 
action is high. 

The Blount soil is used for parks, open areas, lawns, 
and gardens. It is well suited to grasses, trees and 
shrubs, and flower and vegetable gardens. Seasonal 
wetness and erosion are the main limitations affecting 
these uses. The surface layer clods if worked when wet. 
Subsurface drains remove excess water. The perennials 
selected for planting should be those that are tolerant of 
wetness. Erosion is a problem in disturbed areas where 
the surface is bare. In radically altered areas, the soil is 
not so well suited to lawns and gardens. Tilth is very 
poor if the subsoil or underlying material is exposed in 
these areas. The exposed material is sticky when wet 
and hard when dry. 

The Blount soil is moderately well suited to dwellings 
and recreational uses. The wetness is the main limitation 
affecting these uses. Erosion is a hazard during 
construction. Stockpiling the surface soil and then 
spreading it during the final grading hasten 
reestablishment of the plant cover. Properly landscaping 
building sites helps to divert surface water away from 
foundations. Installing drains at the base of footings and 
coating the exterior of basement walls help to keep 
basements dry. The backfill material around foundations 
should be porous enough for good drainage. Artificially 
draining the soil and strengthening or replacing the base 
material help to prevent the damage to local roads and 
streets caused by low strength and frost action. 
Recreational areas should be landscaped so that excess 
water is removed. Also, a drainage system is needed. 

Most areas are served by sewers. The Blount soil is 
poorly suited to septic tank absorption fields because of 
the wetness and the slow or moderately slow 
permeability. Enlarging the absorption area helps to 
overcome the restricted permeability. Perimeter drains 
around the absorption field help to lower the seasonal 
high water table. 

No land capability classification or woodland ordination 
symbol is assigned. 


CdB—Cardington silt loam, 2 to 6 percent slopes. 
This deep, gently sloping, moderately well drained soil is 
in hummocky and slightly dissected areas on ground 
moraines. Most areas are irregularly shaped and range 
from 10 to 80 acres in size. 

Typically, the surface layer is brown, friable silt loam 
about 9 inches thick. The subsoil is about 20 inches 


thick. It is yellowish brown and dark yellowish brown, 
mottled, and firm. The upper part is silty clay loam, the 
next part is silty clay, and the lower part is clay loam. 
The underlying material to a depth of about 60 inches is 
brown, mottled, calcareous, firm clay loam glacial till. In 
some areas the soil is well drained. In other areas the 
subsoil is loam or silt loam to a depth of 2 or 3 feet. Ina 
few areas the surface layer is eroded. 

Included with this soil in mapping are small areas of 
Bennington and Pewamo soils. The somewhat poorly 
drained Bennington soils are along drainageways and at 
the base of slopes. The very poorly drained Pewamo 
soils are along drainageways and in depressions. 
Included soils make up about 10 percent of most 
mapped areas. 

Permeability is moderately slow in the Cardington soil. 
Available water capacity is moderate. Runoff is medium. 
Tilth is generally good. The surface layer has a moderate 
organic matter content and crusts after hard rains. The 
potential for frost action is high. A perched seasonal high 
water table is at a depth of 1.5 to 3.0 feet during 
extended wet periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, and small grain. Erosion is the main 
management concern. No-till planting or another system 
of conservation tillage that leaves crop residue on the 
surface helps to control erosion and increases the rate 
of water infiltration. Grassed waterways are effective in 
slowing concentrated runoff and in controlling erosion. 
Including close-growing crops in the cropping sequence 
also helps to control erosion. Returning crop residue to 
the soil and adding other organic material minimize 
surface crusting and improve tilth and fertility. Tilling and 
harvesting at low soil moisture levels can minimize soil 
compaction. Random subsurface drains commonly are 
installed in the wetter included soils. 

This soil is well suited to hay and pasture. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
is a management concern. in existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is well suited to dwellings and moderately 
well suited to septic tank absorption fields. The wetness, 
the moderately slow permeability, and a moderate 
shrink-swell potential in the subsoil are the main 
limitations affecting these uses. Erosion is a hazard 
during construction. Stockpiling the surface soil and then 
spreading it during the final grading hasten 
reestablishment of the plant cover. 

Properly landscaping building sites helps to divert 
surface water away from foundations. installing drains at 
the base of footings and coating the exterior of 
basement walls help to keep basements dry. The backfill 
material around foundations should be porous enough 
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for good drainage. Strengthening foundation walls and 
concrete slabs and backfilling with material that has a 
low shrink-swell potential minimize the damage caused 
by shrinking and swelling. Artificially draining the soil and 
strengthening or replacing the base material help to 
prevent the damage to local roads and streets caused 
by low strength and frost action. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. 

The land capability classification is lle. The woodland 
ordination symbol is 4A. 


CdC2—Cardington silt loam, 6 to 12 percent 
slopes, eroded. This deep, sloping, moderately well 
drained soil is on side slopes along drainageways and in 
dissected areas on ground moraines. Erosion has 
removed part of the original surface layer. Subsoil 
material with a higher content of clay has been mixed 
into the present surface layer. Most areas are long and 
narrow and range from 5 to 20 acres in size. 

Typically, the surface layer is brown, friable silt loam 
about 6 inches thick. The subsoil is about 18 inches of 
yellowish brown and dark yellowish brown, mottled, firm 
silty clay loam and clay loam. The underlying material to 
a depth of about 60 inches is yellowish brown, 
calcareous, firm clay loam glacial till. In some areas the 
soil is well drained. In a few areas the surface layer is 
clay loam or silty clay loam. 

Included with this soil in mapping are small seepy 
areas on side slopes. Also included are some areas 
where the siope is 12 to 20 percent and some severely 
eroded areas where tilth is poor. Included soils make up 
about 15 percent of most mapped areas. 

Permeability is moderately slow in the Cardington soil. 
Available water capacity is moderate. Runoff is rapid. 
Tilth is generally good. The surface layer has a 
moderately low organic matter content and crusts after 
hard rains. The potential for frost action is high. A 
perched seasonal high water table is at a depth of 1.5 to 
3.0 feet during extended wet periods. 

This soil is used mainly as cropland. In some areas it 
is used as permanent pasture. It is poorly suited to corn, 
soybeans, and small grain. Erosion is the main 
management concern. It has resulted in a less 
productive soil that is more difficult to manage. No-till 
planting or another system of conservation tillage that 
leaves crop residue on the surface increases the rate of 
water infiltration and helps to control erosion. Grassed 
waterways are effective in slowing concentrated runoff 
and in controlling erosion. Including close-growing crops 
in the cropping sequence also helps to control erosion. 
Returning crop residue to the soil and adding other 
organic material minimize surface crusting and improve 
tilth and fertility. Tilling and harvesting at low soil 
moisture levels can minimize soil compaction. 
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A cover of hay or pasture plants reduces the hazard of 
erosion. Rotation grazing, proper stocking rates, and 
deferred grazing during extended periods of wetness or 
moisture stress help to keep the pasture in good 
condition. 

A few areas are used as woodland. Plant competition 
iS a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is moderately well suited to dwellings and 
poorly suited to septic tank absorption fields. The 
seasonal wetness, the slope, the moderately slow 
permeability, and a moderate shrink-swell potential are 
the main limitations affecting these uses. Erosion is a 
hazard during construction. Stockpiling the surface soil 
and then spreading it during the final grading hasten 
reestablishment of the plant cover. 

Properly landscaping building sites helps to divert 
surface water away from foundations. Installing drains at 
the base of footings and coating the exterior of 
basement walls help to keep basements dry. Foundation 
walls should be reinforced and should be backfilled with 
material that has a low shrink-swell potential. The backfill 
material should be porous enough for good drainage. 
The natural drainageways and the included seepy areas 
should not be selected as building sites. Artificially 
draining the soil and strengthening or replacing the base 
material help to prevent the damage to local roads and 
streets caused by low strength and frost action. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. Installing the 
distribution lines on the contour minimizes the seepage 
of effluent to the surface. 

The land capability classification is Ille. The woodland 
ordination symbol is 4A. 


CeB—Centerburg silt loam, 1 to 4 percent slopes. 
This deep, genily sloping, moderately well drained soil is 
in hummocky areas on ground moraines and end 
moraines. Most areas are irregularly shaped and range 
from 5 to 50 acres in size. 

Typically, the surface layer is brown, friable silt loam 
about 9 inches thick. The subsoil is yellowish brown, 
dark yellowish brown, and brown, mottled, firm clay loam 
about 28 inches thick. The underlying material to a depth 
of about 60 inches is brown, mottled, calcareous, firm 
loam glacial till. In some places the subsoil has more silt. 
In other places the soil is well drained. In some small 
areas it is eroded. 

Included with this soil in mapping are small areas of 
Bennington, Martinsville, and Pewamo soils. The well 
drained Martinsville soils are on the slightly higher parts 
of knolls. The somewhat poorly drained Bennington and 
very poorly drained Pewamo soils are along 
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drainageways and in depressions. Included soils make 
up about 15 percent of most mapped areas. 

Permeability is moderately slow in the Centerburg soil. 
Available water capacity is moderate or high. Runoff is 
medium. Tilth is generally good. The surface layer has a 
moderate organic matter content and crusts after hard 
rains. The potential for frost action is high. A perched 
seasonal high water table is at a depth of 1.5 to 3.0 feet 
during extended wet periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, and small grain. Erosion is the main 
management concern. No-till planting or another system 
of conservation tillage that leaves crop residue on the 
surface helps to control erosion and increases the rate 
of water infiltration. Grassed waterways are effective in 
slowing concentrated runoff and in controlling erosion. 
Including close-growing crops in the cropping sequence 
also helps to control erosion. Returning crop residue to 
the soil and adding other organic material minimize 
surface crusting and improve tilth and fertility. Tilling and 
harvesting at low soil moisture levels can minimize soil 
compaction. Random subsurface drains commonly are 
installed in the wetter included soils. 

This soil is well suited to hay and pasture. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

A few areas are used as woodland. Competing 
vegetation is the main management concern. In existing 
stands it can be controlled by removing vines and the 
less desirable trees and shrubs. Also, mowing, spraying, 
and disking are effective in controlling the competing 
vegetation during periods when seedlings are becoming 
established. 

This soil is well suited to dwellings and moderately 
well suited to septic tank absorption fields. The wetness, 
the moderately slow permeability, and a moderate 
shrink-swell potential in the subsoil are the main 
limitations affecting these uses. Erosion is a hazard 
during construction. Stockpiling the surface soil and then 
spreading it during the final grading hasten 
reestablishment of the plant cover. 

Properly landscaping building sites helps to divert 
surface water away from foundations. Installing drains at 
the base of footings and coating the exterior of 
basement walls help to keep basements dry. The backfill 
material around foundations should be porous enough 
for good drainage. The damage caused by shrinking and 
swelling can be minimized by strengthening foundation 
walls and concrete slabs and by backfilling with material 
that has a low shrink-swell potential. Artificially draining 
the soil and strengthening or replacing the base material 
help to prevent the damage to local roads and streets 
caused by frost action. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
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help to lower the seasonal high water table. The 
included Martinsville soils, which are moderately 
permeable and well drained, are better suited to septic 
tank absorption fields. 

The land capability classification is lle. The woodland 
ordination symbol is 5A. 


DeA—Del Rey silt loam, 0 to 3 percent slopes. This 
deep, nearly level, somewhat poorly drained soil is in 
slightly elevated areas on lake plains. Most areas are 
irregularly shaped and range from 10 to 80 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 11 inches thick. The subsoil is 
dark yellowish brown and yellowish brown, mottled, firm 
silty clay loam about 21 inches thick. The underlying 
material to a depth of about 60 inches is dark yellowish 
brown, mottled, friable, stratified silt loam and fine sandy 
loam. In some areas the subsoil has less clay. In a few 
places the underlying material is silt loam glacial till. Ina 
few areas the surface layer is very dark grayish brown. 

Included with this soil in mapping are small areas of 
Milford and Shinrock soils. The very poorly drained 
Milford soils are along drainageways and in depressions. 
The moderately well drained Shinrock soils are in some 
hummocky areas. Also included are areas of soils that 
are subject to rare flooding. Included soils make up 
about 15 percent of most mapped areas. 

Permeability is slow in the Del Rey soil. Available 
water capacity is moderate. Runoff is slow or medium. 
Tilth is generally good. The surface layer has a moderate 
organic matter content and crusts after hard rains. The 
potential for frost action is high. A seasonal high water 
table is at a depth of 1 to 3 feet during extended wet 
periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, small grain, hay, and pasture. The 
seasonal wetness is the main management concern. A 
subsurface drainage system helps to lower the seasonal 
high water table, improves aeration, and permits earlier 
tillage and planting in the spring. No-till planting or 
another system of conservation tillage that leaves crop 
residue on the surface helps to control erosion and 
increases the rate of water infiltration. A good drainage 
system is needed in areas where a no-till system is 
applied. Returning crop residue to the soil and adding 
other organic material minimize surface crusting and 
improve tilth and fertility. Tilling and harvesting at tow soil 
moisture levels can minimize soil compaction. 

The pasture species selected for seeding should be 
those that are tolerant of wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 

A few areas are used as woodland. Seedling mortality 
is the main management concern. Planting seedlings 
that have been transplanted once reduces the seedling 
mortality rate. Frequent, light thinning and harvesting can 
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increase the vigor of the stand and reduce the windthrow 
hazard. 

This soil is moderately well suited to dwellings and 
recreational areas and is poorly suited to septic tank 
absorption fields. The seasonal wetness and the slow 
permeability are the main limitations affecting these 
uses. Properly landscaping building sites helps to divert 
surface water away from foundations. Installing drains at 
the base of footings and coating the exterior of 
basement walls help to keep basements dry. The backfill 
material around foundations should be porous enough 
for good drainage. The included soils that are subject to 
rare flooding should not be selected as sites for 
buildings. Artificially draining the soil and strengthening 
or replacing the base material help to prevent the 
damage to local roads and streets caused by low 
strength and frost action. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. 

Recreational areas should be landscaped so that 
excess water is removed. Also, a drainage system is 
needed. 

The land capability classification is llw. The woodland 
ordination symbol is 4C. 


EtA—Elliott silty clay loam, 0 to 3 percent slopes. 
This deep, nearly level, somewhat poorly drained soil is 
on slight rises on ground moraines. Most areas are 
irregularly shaped and range from 5 to 30 acres in size. 

Typically, the surface layer is very dark grayish brown, 
firm silty clay loam about 12 inches thick. The subsoil is 
about 25 inches thick. The upper part is dark yellowish 
brown, mottled, firm silty clay loam, and the lower part is 
yellowish brown, mottled, firm silty clay loam and silty 
clay. The underlying material to a depth of about 60 
inches is yellowish brown, mottled, calcareous, firm clay 
loam glacial till. In many areas the subsoil has less clay. 
In a few areas the surface layer is dark brown or dark 
grayish brown silt loam. 

Included with this soil in mapping are small areas of 
the very poorly drained Pewamo soils in depressions and 
moderately well drained soils on slight rises. Included 
soils make up about 10 percent of most mapped areas. 

Permeability is moderately slow or slow in the Elliott 
soil. Available water capacity is high. Runoff is slow. Tilth 
is fair. The surface layer hag a high organic matter 
content. The potential for frost action is high. A perched 
seasonal high water table is at a depth of 1 to 3 feet 
during extended wet periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, small grain, hay, and pasture. Seasonal 
wetness and soil compaction are the main management 
concerns. A subsurface drainage system helps to lower 
the seasonal high water table, improves aeration, and 
permits earlier tillage and planting in the spring. In some 
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areas drainage outlets for subsurface drains are blocked 
by high water. Deepening the outlet ditches improves the 
effectiveness of the subsurface drainage system. No-till 
planting or another system of conservation tillage that 
leaves crop residue on the surface helps to control 
erosion and increases the rate of water infiltration. A 
good drainage system is needed in areas where a no-till 
system is applied. Returning crop residue to the soil and 
adding other organic material minimize surface crusting 
and improve tilth. Tilling and harvesting at low soil 
moisture levels can minimize soil compaction. 

The pasture species selected for seeding should be 
those that are tolerant of wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 

This soil is moderately well suited to dwellings and 
recreational areas and is poorly suited to septic tank 
absorption fields. The wetness and the slow or 
moderately slow permeability are the main limitations 
affecting these uses. Properly landscaping building sites 
helps to divert surface water away from foundations. 
Installing drains at the base of footings and coating the 
exterior of basement walls help to keep basements dry. 
The backfill material around foundations should be 
porous enough for good drainage. Artificially draining the 
soil and strengthening or replacing the base material 
help to prevent the damage to local roads and streets 
caused by low strength and frost action. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. 

The land capability classification is Ilv. No woodland 
ordination symbol is assigned. 


FcA—Fitchville silt loam, 0 to 3 percent slopes. 
This deep, nearly level, somewhat poorly drained soil is 
on stream terraces. Most areas are irregularly shaped 
and range from 5 to 50 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 10 inches thick. The subsoil is 
about 33 inches of yellowish brown and brown, mottled, 
friable and firm silty clay loam and silt loam. The 
underlying material to a depth of about 60 inches is olive 
brown, mottled, friable, stratified silt loam and silty clay 
loam. 

Included with this soil in mapping are smail areas of 
the very poorly drained Milford and Sloan soils along 
drainageways and in depressions and small areas of 
moderately well drained soils on slight rises. Also 
included are areas of soils that are subject to rare 
flooding. Included soils make up about 15 percent of 
most mapped areas. 

Permeability is moderately slow in the Fitchville soil. 
Available water capacity is high. Runoff is slow. The 
surface layer has a moderate organic matter content and 
crusts after hard rains. Tilth is generally good. The 
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potential for frost action is high. A seasonal high water 
table is at a depth of 1.0 to 2.5 feet during extended wet 
periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, small grain, hay, and pasture. The 
seasonal wetness is the main management concern. A 
subsurface drainage system helps to lower the seasonal 
high water table, improves aeration, and permits earlier 
tillage and planting in the spring. In some areas drainage 
outlets are ineffective when the nearby rivers and 
streams flood. No-till planting or another system of 
conservation tillage that leaves crop residue on the 
surface helps to control erosion and increases the rate 
of water infiltration. A good drainage system is needed in 
areas where a no-till system is applied. Returning crop 
residue to the soil and adding other organic material 
minimize surface crusting and improve tilth and fertility. 

The pasture species selected for seeding should be 
those that are tolerant of wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
is a Management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is poorly suited to dwellings and septic tank 
absorption fields. The seasonal wetness and the 
moderately slow permeability are the main limitations 
affecting these uses. Properly landscaping building sites 
helps to divert surface water away from foundations. 
installing drains at the base of footings and coating the 
exterior of basement walls help to keep basements dry. 
The backfill material around foundations should be 
porous enough for good drainage. The included soils 
that are subject to rare flooding should not be selected 
as sites for buildings. Artificially draining the soil and 
strengthening or replacing the base material help to 
prevent the damage to local roads and streets caused 
by low strength and frost action. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. 

The land capability classification is Ilw. The woodland 
ordination symbol is 5A. 


FoA—Fox loam, 0 to 2 percent slopes. This deep, 
nearly level, well drained soil is on stream terraces. Most 
areas are irregularly shaped and range from 5 to 40 
acres in size. 

Typically, the surface layer is brown, very friable loam 
about 10 inches thick. The subsoil is about 27 inches 
thick. The upper part is dark brown and dark yellowish 
brown, firm clay loam, and the lower part is dark brown, 
friable sandy clay loam and very friable sandy loam. The 
underlying material to a depth of about 60 inches is 


22 


yellowish brown and dark grayish brown, loose sand. In 
some areas it is loamy coarse sand. 

Included with this soil in mapping are smal! areas of 
Ockley and Sleeth soils. Ockley soils have a subsoil that 
is thicker than that of the Fox soil. They are along the 
periphery of most mapped areas. The somewhat poorly 
drained Sleeth soils are along drainageways and in 
depressions. Also included are areas of soils that are 
subject to rare flooding. Included soils make up about 10 
percent of most mapped areas. 

Permeability is moderate in the subsoil of the Fox soil 
and rapid or very rapid in the underlying material. 
Available water capacity is low or moderate. Runoff is 
slow. Tilth is good. The surface layer has a moderately 
low organic matter content. The root zone of most crops 
is limited mainly to the moderately deep zone above the 
underlying material. 

This soil is used mainly as cropland. It is moderately 
well suited to corn, soybeans, small grain, hay, and 
pasture. Because of droughtiness, it is better suited to 
crops that mature early in the growing season than to 
other crops. The soil dries out early in spring, and the 
plants often show evidence of moisture stress late in 
summer. No-till planting or another system of 
conservation tillage that leaves crop residue on the 
surface helps to control erosion and increases the rate 
of water infiltration. Returning crop residue to the soil 
and adding other organic material conserve moisture and 
improve tilth and fertility. The soil is well suited to 
irrigation. Plant nutrients are leached at a faster rate in 
this soil than in most other soils; consequently, plants 
generally respond better to smaller, more frequent or 
timely applications of fertilizer and lime than to one large 
application. 

The pasture species selected for seeding should be 
those that are tolerant of the droughtiness. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
is Aa management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is well suited to dwellings and moderately 
well suited to septic tank absorption fields. A moderate 
shrink-swell potential and a poor filtering capacity are the 
main limitations affecting these uses. Extending the 
foundations of buildings without basements to the 
underlying material minimizes the damage caused by 
shrinking and swelling. Properly landscaping building 
sites helps to divert surface water away from 
foundations. The included soils that are subject to rare 
flooding should not be selected as building sites. 
Strengthening or replacing the base material helps to 
prevent the damage to local roads and streets caused 
by shrinking and swelling and by frost action. Sloughing 
is a hazard in shallow excavations. 
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This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the contamination of 
underground water supplies. Installing the absorption 
field in suitable fill material improves the filtering 
capacity. 

The land capability classification is Ils. The woodland 
ordination symbol is 4A. 


FoB-—Fox loam, 2 to 6 percent slopes. This deep, 
gently sloping, well drained soil generally is on the 
hummocky or slightly dissected parts of stream terraces. 
In a few areas it is on moraines. Most areas are 
elongated or irregularly shaped and range from 10 to 
200 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable loam about 8 inches thick. The subsoil is about 21 
inches of dark brown, firm clay loam and gravelly clay 
loam. The underlying material to a depth of about 60 
inches is brown and dark yellowish brown, loose gravelly 
and very gravelly coarse sand. In some areas small 
cobblestones are on the surface. In a few areas the 
underlying material is loamy coarse sand. 

Included with this soil in mapping are small areas of 
Glynwood, Kendallville, and Ockley soils. Glynwood and 
Kendallville soils are underlain by glacial till. They are on 
low knolls and side slopes. Ockley soils have a subsoil 
that is thicker than that of the Fox soil. They are in the 
less sloping areas. Included soils make up about 10 
percent of most mapped areas. 

Permeability is moderate in the subsoil of the Fox soil 
and rapid or very rapid in the underlying material. 
Available water capacity is low. Runoff is medium. Tilth is 
good. The surface layer has a moderately low organic 
matter content. The root zone of most crops is limited 
mainly to the moderately deep zone above the 
underlying material. 

This soil is used mainly as cropland. It is moderately 
well suited to corn, soybeans, small grain, hay, and 
pasture. Because of droughtiness, it is better suited to 
crops that mature early in the growing season than to 
other crops. Erosion and droughtiness are the main 
management concerns. The soil dries out early in spring, 
and the plants often show evidence of moisture stress 
late in summer. 

No-till planting or another system of conservation 
tillage that leaves crop residue on the surface helps to 
control erosion and increases the rate of water 
infiltration. Grassed waterways are effective in slowing 
concentrated runoff and in controlling erosion. Including 
close-growing crops in the cropping sequence also helps 
to control erosion. Returning crop residue to the soil and 
adding other organic material conserve moisture, 
minimize surface crusting, and improve tilth and fertility. 
The soil is well suited to irrigation. Plant nutrients are 
leached at a faster rate in this soil than in most other 
soils; consequently, plants generally respond better to 
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smalier, more frequent or timely applications of fertilizer 
and lime than to one large application. 

The pasture species selected for seeding should be 
those that are tolerant of the droughtiness. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
is a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is well suited to dwellings and moderately 
well suited to septic tank absorption fieids. A moderate 
shrink-swell potential and a poor filtering capacity are the 
main limitations affecting these uses. Erosion is a hazard 
during construction. Stockpiling the surface soil and then 
spreading it during the final grading hasten 
reestablishment of the plant cover. Extending the 
foundations of buildings without basements to the 
underlying material minimizes the damage caused by 
shrinking and swelling. Strengthening or replacing the 
base material helps to prevent the damage to local 
roads and streets caused by shrinking and swelling and 
by frost action. Sloughing is a hazard in shallow 
excavations. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the contamination of 
underground water supplies. Installing the absorption 
field in suitable fill material improves the filtering 
capacity. 

The land capability classification is lle. The woodland 
ordination symbol is 4A. 


FtA—Fulton silty clay loam, 0 to 2 percent slopes. 
This deep, nearly level, somewhat poorly drained soil is 
in slightly elevated areas on lake plains. Most areas are 
irregularly shaped and range from 10 to 40 acres in size. 

Typically, the surface layer is dark grayish brown, firm 
silty clay loam about 10 inches thick. The subsoil is 
brown and dark yellowish brown, mottled, very firm silty 
clay about 27 inches thick. The underlying material to a 
depth of about 60 inches is brown and dark yellowish 
brown, mottled, very firm silty clay. It is lacustrine 
material. In a few areas the soil is underlain by clay loam 
glacial till at a depth of about 30 to 40 inches. In some 
areas, the upper part of the subsoil is silty clay loam and 
the surface layer is silt loam. 

Included with this soil in mapping are small areas of 
Latty and Whitaker soils. The very poorly drained Latty 
soils are on broad flats. Whitaker soils have more sand 
throughout than the Fulton soil. They are on stream 
terraces. Also included are areas of soils that are subject 
to rare flooding. Included soils make up about 10 
percent of most mapped areas. 

Permeability is slow or very slow in the Fulton soil. 
Available water capacity is moderate. Runoff is slow. 
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Tilth is fair. The surface layer has a moderate organic 
matter content and crusts after hard rains. The shrink- 
swell potential is high. A perched seasonal high water 
table is at a depth of 1.0 to 2.5 feet during extended wet 
periods. 

This soil is used mainly as cropland. It is moderately 
well suited to corn, soybeans, small grain, hay, and 
pasture. The seasonal wetness and the high content of 
clay are the main management concerns. A subsurface 
drainage system helps to lower the seasonal high water 
table, improves aeration, and permits earlier tillage and 
planting in the spring. In some areas drainage outlets are 
ineffective when the nearby rivers and streams flood. 
Deepening the outlet ditches improves the effectiveness 
of the subsurface drainage system. A good drainage 
system is needed in areas where a no-till system of 
planting is applied. Fall tillage improves tilth in the spring. 
Returning crop residue to the soil and adding other 
organic material minimize surface crusting and improve 
tilth and fertility. Tilling and harvesting at low soil 
moisture levels can minimize soil compaction. 

The pasture species selected for seeding should be 
those that are tolerant of wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 

A few areas are used as woodland. Seedling mortality 
is the main management concern. Planting seedlings 
that have been transplanted once reduces the seedling 
mortality rate. Frequent, light thinning and harvesting can 
increase the vigor of the stand and reduce the windthrow 
hazard. 

This soil is poorly suited to dwellings because of the 
wetness and the high shrink-swell potential. Properly 
landscaping building sites helps to divert surface water 
away from foundations. Instailing drains at the base of 
footings and coating the exterior of basement walls help 
to keep basements dry. In some areas, however, good 
drainage outlets are not available. The backfill material 
around foundations should be porous enough for good 
drainage. The damage caused by shrinking and swelling 
can be minimized by strengthening foundation walls and 
concrete slabs and by backfilling with material that has a 
low shrink-swell potential. Artificially draining the soil and 
strengthening or replacing the base material help to 
prevent the damage to local roads and streets caused 
by low strength and by shrinking and swelling. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal wetness and the slow or 
very slow permeability. Enlarging the absorption area 
helps to overcome the restricted permeability. Perimeter 
drains around the absorption field help to lower the 
seasonal high water table. 

The land capability classification is Illw. The woodland 
ordination symbol is 4C. 


Ft8—Fulton silty clay loam, 2 to 6 percent slopes. 
This deep, gently sloping, somewhat poorly drained soil 
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is in hummocky or slightly dissected areas on lake 
plains. Most areas are oval or irregularly shaped and 
range from 15 to 30 acres in size. 

Typically, the surface layer is dark grayish brown, firm 
silty clay loam about 8 inches thick. The subsoil is 
mottled silty clay about 21 inches thick. The upper part is 
light olive brown and firm, and the lower part is brown 
and dark yellowish brown and is firm and very firm. The 
underlying material to a depth of about 60 inches is light 
olive brown, mottled, very firm silty clay. It is lacustrine 
material. In some areas the surface layer is silt loam. In 
a few areas the subsoil has thin strata of silt loam. In 
places glacial till is at a depth of about 30 to 40 inches. 

Included with this soil in mapping are small areas of 
Latty and Whitaker soils. The very poorly drained Latty 
soils are along drainageways and in depressions. 
Whitaker soils have more sand throughout than the 
Fulton soil. They are on stream terraces. Included soils 
make up about 10 percent of most mapped areas. 

Permeability is slow or very slow in the Fulton soil. 
Available water capacity is moderate. Runoff is medium. 
Tilth is fair. The surface layer has a moderate organic 
matter content and crusts after hard rains. The shrink- 
swell potential is high. A perched seasonal high water 
table is at a depth of 1.0 to 2.5 feet during extended wet 
periods. 

This soil is used mainly as cropland. It is moderately 
well suited to corn, soybeans, small grain, hay, and 
pasture. The hazard of erosion, the seasonal wetness, 
and the high content of clay are the main management 
concerns. A subsurface drainage system helps to lower 
the seasonal high water table, improves aeration, and 
permits earlier tillage and planting in the spring. A good 
drainage system is needed in areas where a no-till 
system of planting is applied. Grassed waterways are 
effective in slowing concentrated runoff and in controlling 
erosion. Returning crop residue to the soil and adding 
other organic material minimize surface crusting, improve 
tilth and fertility, and help to control erosion. Tilling and 
harvesting at low soil moisture levels can minimize soil 
compaction. 

The pasture species selected for seeding should be 
those that are tolerant of wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 

A few areas are used as woodland. Seedling mortality 
is the main management concern. Planting seedlings 
that have been transplanted once reduces the seedling 
mortality rate. Frequent, light thinning and harvesting can 
increase the vigor of the stand and reduce the windthrow 
hazard. 

This soil is poorly suited to dwellings because of the 
wetness and the high shrink-swell potential. Properly 
landscaping building sites helps to divert surface water 
away from foundations. Installing drains at the base of 
footings and coating the exterior of basement walls help 
to keep basements dry. The backfill material around 
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foundations should be porous enough for good drainage. 
The damage caused by shrinking and swelling can be 
minimized by strengthening foundation walls and 
concrete slabs and by backfilling with material that has a 
low shrink-swell potential. Artificially draining the soil and 
strengthening or replacing the base material help to 
prevent the damage to local roads and streets caused 
by low strength and by shrinking and swelling. 

This soil is poorly suited to septic tank absorption 
fields because of the wetness and the slow or very slow 
permeability. Enlarging the absorption area helps to 
overcome the restricted permeability. Perimeter drains 
around the absorption field help to lower the seasonal 
high water table. 

The land capability classification is Ille. The woodland 
ordination symbol is 4C. 


GwA—Glynwood silt loam, 0 to 2 percent slopes. 
This deep, nearly level, moderately well drained soil is on 
the undissected parts of ground moraines and end 
moraines. Most areas are irregularly shaped and range 
from 30 to 80 acres in size. 

Typically, the surface layer is brown, friable silt loam 
about 11 inches thick. The subsoil is about 16 inches 
thick. The upper part is yellowish brown, firm clay loam, 
and the lower part is dark yellowish brown, mottled, very 
firm clay and clay loam. The underlying material to a 
depth of about 60 inches is dark yellowish brown, 
mottled, calcareous, firm clay loam glacial till. In some 
areas the soil is underlain by fractured limestone 
bedrock at a depth of 60 to 80 inches and is well 
drained. 

Included with this soil in mapping are small areas of 
Blount and Milton soils. The somewhat poorly drained 
Blount soils are in depressions. The moderately deep 
Milton soils are in landscape positions similar to those of 
the Glynwocd soil. Included soils make up about 10 
percent of most mapped areas. 

Permeability is slow in the Glynwood soil. Available 
water capacity is moderate. Runoff is slow. Tilth is 
generally good. The surface layer has a moderate 
organic matter content and crusts after hard rains. The 
potential for frost action is high. A perched seasonal high 
water is at a depth of 2.0 to 3.5 feet during extended wet 
periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, and small grain. No-till planting or 
another system of conservation tillage that leaves crop 
residue on the surface increases the rate of water 
infiltration and helps to control erosion. Returning crop 
residue to the soil and adding other organic material 
minimize surface crusting and improve tilth and fertility. 
Tilling and harvesting at low soil moisture levels can 
minimize soil compaction. 

This soil is well suited to hay and pasture. Rotation 
grazing, proper stocking rates, and deferred grazing 
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during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

A few areas are used as woodland. Seedling mortality 
is the main management concern. Planting seedlings 
that have been transplanted once reduces the seedling 
mortality rate. Frequent, light thinning and harvesting can 
increase the vigor of the stand and reduce the windthrow 
hazard. Plant competition in existing stands can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is wel! suited to dwellings and recreational 
uses and is moderately well suited to septic tank 
absorption fields. The wetness, the slow permeability, 
and a moderate shrink-swell potential are the main 
limitations affecting these uses. Properly landscaping 
building sites helps to divert surface water away from 
foundations. Installing drains at the base of footings and 
coating the exterior of basement waits help to keep 
basements dry. The backfill material should be porous 
enough for good drainage. Artificially draining the soil 
and strengthening or replacing the base material help to 
prevent the damage to local roads and streets caused 
by low strength and frost action. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. 

Recreational areas should be landscaped so that 
excess water is removed. Also, a drainage system is 
needed. 

The land capability classification is |. The woodland 
ordination symbol is 4C. 


GwB—Glynwood silt loam, 2 to 6 percent slopes. 
This deep, gently sloping, moderately well drained soil is 
in hummocky or slightly dissected areas on ground 
moraines and end moraines. Most areas are irregularly 
shaped and range from 5 to 80 acres in size. 

Typically, the surface layer is brown, friable silt loam 
about 9 inches thick. The subsoil is about 20 inches of 
dark yellowish brown and yellowish brown, mottled, firm 
and very firm silty clay and silty clay loam. The 
underlying material to a depth of about 60 inches is dark 
yellowish brown, mottled, calcareous, firm clay loam 
glacial till. In a few areas the surface layer is eroded and 
is clay loam or silty clay loam. 

Included with this soil in mapping are smail areas of 
Blount, Milton, Ockley, and Pewamo soils. The 
somewhat poorly drained Blount soils are on the lower 
part of slopes, in depressions, and along drainageways. 
The moderately deep Milton soils are on slight rises and 
slope breaks. The well drained Ockley soils are on end 
moraines. The very poorly drained Pewamo soils are 
along drainageways and in depressions. Included soils 
make up about 15 percent of most mapped areas. 

Permeability is slow in the Glynwood soil. Available 
water capacity is moderate. Runoff is medium. Tilth is 
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generally good. The surface layer has a moderate 
organic matter content and crusts after hard rains. The 
potential for frost action is high. A perched seasonal high 
water table is at a depth of 2.0 to 3.5 feet during 
extended wet periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, and small grain. Erosion is the main 
management concern. No-till planting or another system 
of conservation tillage that leaves crop residue on the 
surface increases the rate of water infiltration and helps 
to control erosion. Grassed waterways are effective in 
slowing concentrated runoff and in controlling erosion. 
Including close-growing crops in the cropping sequence 
also helps to control erosion. Returning crop residue to 
the soil and adding other organic material minimize 
surface crusting and improve tilth and fertility. Tilling and 
harvesting at low soil moisture levels can minimize soil 
compaction. Random subsurface drains commonly are 
installed in the wetter included soils. 

This soil is well suited to hay and pasture. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

A few areas are used as woodland. Seedling mortality 
is the main management concern. Planting seedlings 
that have been transplanted once reduces the seedling 
mortality rate. Frequent, light thinning and harvesting can 
increase the vigor of the stand and reduce the windthrow 
hazard. Plant competition in existing stands can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is well suited to dwellings and recreational 
uses and is moderately well suited to septic tank 
absorption fields. The seasonal wetness, the slow 
permeability, and a moderate shrink-swell potential are 
the main limitations affecting these uses. Erosion is a 
hazard during construction. Stockpiling the surface soil 
and then spreading it during the final grading hasten 
reestablishment of the plant cover. 

Properly landscaping building sites helps to divert 
surface water away from foundations. Installing drains at 
the base of footings and coating the exterior of 
basement walls help to keep basements dry. The backfill 
material around foundations should be porous enough 
for good drainage. The damage caused by shrinking and 
swelling can be minimized by strengthening foundation 
walls and concrete slabs and by backfilling with material 
that has a low shrink-swell potential. Artificially draining 
the soil and strengthening or replacing the base material 
help to prevent the damage to local roads and streets 
caused by low strength and frost action. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. 
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Recreational areas should be landscaped so that 
excess water is removed. Also, a drainage system is 
needed. 

The land capability classification is lle. The woodland 
ordination symbol is 4C. 


GwC2—Glynwood silt loam, 6 to 12 percent slopes, 
eroded. This deep, sloping, moderately well drained soil 
is on side slopes on the dissected parts of ground 
moraines and end moraines. Erosion has removed part 
of the original surface layer. Subsoil material with a 
higher content of clay and of coarse fragments has been 
mixed into the present surface layer. Most areas are 
long and narrow and range from 10 to 20 acres in size. 

Typically, the surface layer is brown, friable silt loam 
about 6 inches thick. The subsoil is about 19 inches 
thick. It is yellowish brown and mottled. The upper part is 
firm and friable clay loam, and the lower part is firm clay. 
The underlying material to a depth of about 60 inches is 
dark yellowish brown, mottled, calcareous, firm clay loam 
glacial till. ln some areas the soil is weil drained. In a few 
areas the surface layer is clay loam or silty clay loam. In 
a few narrow strips, the slope is 12 to 20 percent. 

Included with this soil in mapping are small seepy 
areas and a few severely eroded areas where tilth is 
poor. Included soils are on side slopes. They make up 
about 15 percent of most mapped areas. 

Permeability is slow in the Glynwood soil. Available 
water capacity is moderate. Runoff is rapid. Tilth is 
generally good. The surface layer has a moderately low 
organic matter content and crusts after hard rains. The 
potential for frost action is high. A perched seasonal high 
water table is at a depth of 2.0 to 3.5 feet during 
extended wet periods. 

This soil is used mainly as cropland. In some areas it 
is used as permanent pasture. It is poorly suited to corn, 
soybeans, and small grain. Erosion is the main 
management concern. It has resulted in a less 
productive soil that is more difficult to manage. No-till 
planting or another system of conservation tillage that 
leaves crop residue on the surface increases the rate of 
water infiltration and helps to control erosion. Grassed 
waterways are effective in slowing concentrated runoff 
and in controlling erosion. Including close-growing crops 
in the cropping sequence also helps to control erosion. 
Returning crop residue to the soil and adding other 
organic material minimize surface crusting and improve 
tilth and fertility. Tilling and harvesting at low soil 
moisture levels can minimize soil compaction. 

A cover of hay or pasture plants reduces the hazard of 
esosion. Rotation grazing, proper stocking rates, and 
deferred grazing during extended periods of wetness or 
moisture stress help to keep the pasture in good 
condition. 

A few areas are used as woodland. Seedling mortality 
is the main management concern. Planting seedlings 
that have been transplanted once reduces the seedling 
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mortality rate. Frequent, light thinning and harvesting can 
increase the vigor of the stand and reduce the windthrow 
hazard. Plant competition in existing stands can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is moderately well suited to dwellings and 
poorly suited to septic tank absorption fields. The 
seasonal wetness, the slope, the slow permeability, and 
a moderate shrink-swell potential are the main limitations 
affecting these uses. Erosion is a hazard during 
construction. Stockpiling the surface soil and then 
spreading it during the final grading hasten 
reestablishment of the plant cover. 

Properly landscaping building sites helps to divert 
surface water away from foundations. Installing drains at 
the base of footings and coating the exterior of 
basement walls help to keep basements dry. Foundation 
walls should be reinforced and should be backfilled with 
material that has a low shrink-swell potential. The backfill 
material should be porous enough for good drainage. 
The natural drainageways and the included seepy areas 
should not be selected as building sites. Artificially 
draining the soil and strengthening or replacing the base 
material help to prevent the damage to local roads and 
streets caused by low strength and frost action. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. Installing the 
distribution lines on the contour minimizes the seepage 
of effluent to the surface. 

The land capability classification is |\Ve. The woodland 
ordination symbol is 4C. 


GwD2—Glynwood silt loam, 12 to 18 percent 
slopes, eroded. This deep, moderately steep, 
moderately well drained soil is on side slopes on the 
dissected parts of ground moraines and end moraines. 
Erosion has removed part of the original surface layer. 
Subsoil material with a higher content of clay has been 
mixed into the present surface layer. Most areas are 
long and narrow and range from 5 to 15 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 5 inches thick. The subsoil is 
about 27 inches thick. The upper part is yellowish brown, 
mottled, friable and firm silt loam and silty clay loam, and 
the lower part is dark yellowish brown, mottled, firm clay 
loam. The underlying material to a depth of about 60 
inches is yellowish brown, mottled, calcareous, firm clay 
loam glacial till. In some areas the surface layer is clay 
loam or silty clay loam. In a few areas the soil is well 
drained. 

Included with this soil in mapping are small areas 
where the slope is 18 to 40 percent, small seeps on side 
slopes, and some severely eroded areas where tilth is 
poor. Included soils make up about 10 percent of most 
mapped areas. 
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Permeability is slow in the Glynwood soil. Available 
water capacity is moderate. Runoff is very rapid. The 
surface layer has a moderately low organic matter 
content. The potential for frost action is high. A perched 
seasonal high water table is at a depth of 2.0 to 3.5 feet 
during extended wet periods. 

This soil is poorly suited to cultivated crops. The 
hazard of erosion and the slope are the main 
management concerns. Erosion has resulted in a less 
productive soil that is more difficult to manage. The 
short, moderately steep slopes hinder the use of 
equipment and the application of some erosion-control 
measures. No-till planting or another system of 
conservation tillage that leaves crop residue on the 
surface increases the rate of water infiltration and helps 
to control erosion. Including close-growing crops in the 
cropping sequence also helps to control erosion. 
Grassed waterways can help to prevent gullying. 

Some areas are used as permanent pasture. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

Many areas are used as woodland. The moderately 
steep slope and the seedling mortality rate are 
management concerns. Erosion is a hazard along 
logging roads and skid trails. It can be controlled by 
water bars or a vegetative cover. Building logging roads 


in the less sloping areas facilitates the use of equipment. 


Planting seedlings that have been transplanted once 
reduces the seedling mortality rate. Frequent, light 
thinning and harvesting can increase the vigor of the 
stand and reduce the windthrow hazard. Plant 
competition in existing stands can be controlled by 
removing vines and the less desirable trees and shrubs. 

This soil is poorly suited to dwellings and septic tank 
absorption fields. The slope, the seasonal wetness, the 
slow permeability, and a moderate shrink-swell potential 
are the main limitations affecting these uses. Extensive 
land shaping generally is necessary. Stockpiling the 
surface layer and then spreading it during the final 
grading hasten reestablishment of the plant cover. 
Waterways should be protected against erosion by a 
cover of grasses or by stone riprap. Subsurface drains 
help to intercept laterally moving water in the seepy 
included areas. Installing drains at the base of footings 
and coating the exterior of basement walls help to keep 
basements dry. Foundation walls should be reinforced 
and should be backfilled with material that has a low 
shrink-swell potential. 

Artificially draining this soil and strengthening or 
replacing the base material help to prevent the damage 
to local roads caused by low strength and frost action. 
Building on the contour helps to overcome the slope. 

Installing the distribution lines in septic tank absorption 
fields on the contour helps to prevent seepage of the 
effluent to the surface. Enlarging the absorption area 
helps to overcome the restricted permeability. Installing 
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cross-slope drains upslope from the absorption field 
reduces the seasonal wetness. 

Many small watershed areas are suitable sites for 
ponds. Also, scenic areas are suited to some 
recreational uses. 

The land capability classification is Ve. The woodland 
ordination symbol is 4R. 


GzB—Glynwood-Urban land complex, undulating. 
This map unit consists of a deep, moderately well 
drained Glynwood soil and areas of Urban land. The unit 
is in slightly dissected areas on ground moraines and 
end moraines. Slope ranges from 2 to 6 percent. Most 
areas range from 10 to 200 acres in size. They are about 
50 percent Glynwood silt loam and 35 percent Urban 
land. The Glynwood soil and the Urban land occur as 
areas so intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the Glynwood soil has a surface layer of 
brown, friable silt loam about 9 inches thick. The subsoil 
is about 20 inches of dark yellowish brown and yellowish 
brown, mottled, firm and very firm silty clay and silty clay 
loam. The underlying material to a depth of about 60 
inches is dark yellowish brown, mottled, calcareous, firm 
clay loam glacial till. In places the soil has been radically 
altered. Some of the low areas have been filled or 
leveled during construction, and other small areas have 
been cut, built up, or smoothed. In some areas the lower 
part of the underlying material has thin strata of silt loam. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soil series is not 
feasible. Moderately alkaline clay loam or silty clay loam 
glacial till commonly underlies the Urban land. 

Included in this unit in mapping are small areas of 
Blount, Milton, and Pewamo soils. The somewhat poorly 
drained Blount and very poorly drained Pewamo soils are 
along drainageways and in depressions. The moderately 
deep Milton soils are intermingled with areas of the 
Glynwood soil. Included soils make up about 15 percent 
of most mapped areas. 

Most areas of this map unit are drained by sewer 
systems, gutters, and subsurface drains. In undrained 
areas of the Glynwood soil, a perched seasonal high 
water table is at a depth of 2.0 to 3.5 feet during 
extended wet periods. Permeability in this soil is slow. 
Available water capacity is moderate. Runoff is medium. 
The potential for frost action is high. The surface layer 
has a moderate organic matter content. Tilth is generally 
good. 

The Glynwood soil is used for parks, open areas, 
lawns, and gardens. It is well suited to grasses, trees 
and shrubs, and flower and vegetable gardens. The 
erosion hazard and the seasonal wetness are the main 
limitations affecting these uses. The surface layer crusts 
after hard rains and clods if worked when wet. Erosion is 
especially a problem in disturbed areas where the 
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surface is bare. In radically altered areas, the soil is not 
well suited to lawns and gardens. Tilth is very poor if the 
subsoil or underlying material is exposed in these areas. 
The exposed material is sticky when wet and hard when 
dry. 
The Glynwood soil is well suited to dwellings and 
recreational uses. The seasonal wetness and a 
moderate shrink-swell potential are the main limitations 
affecting these uses. Properly landscaping building sites 
helps to divert surface water away from foundations. 
Installing drains at the base of footings and coating the 
exterior of basement walls help to keep basements dry. 
Foundation walls should be reinforced and should be 
backfilled with material that has a low shrink-swell 
potential. Artificially draining the soil and strengthening or 
replacing the base material help to prevent the damage 
to local roads and streets caused by low strength and 
frost action. Recreational areas should be landscaped so 
that excess water is removed. Also, a drainage system is 
needed. 

Most areas are served by sewers. The Glynwood soil 
is only moderately well suited to septic tank absorption 
fields because of the seasonal wetness and the slow 
permeability. Perimeter drains around the absorption field 
help to lower the seasonal high water table. Enlarging 
the absorption field helps to overcome the restricted 
permeability. 

No land capability classification or woodland ordination 
symbol is assigned. 


KeB—Kendiallville loam, 2 to 6 percent slopes. This 
deep, gently sloping, well drained soil generally is on 
stream terraces. In some areas it is on low knolls on 
ground moraines and end moraines. Most areas are 
irregularly shaped and range from 5 to 100 acres in size. 

Typically, the surface layer is brown, friable loam about 
9 inches thick. The subsoil is about 31 inches thick. The 
upper part is dark brown, firm clay loam and gravelly clay 
loam, and the lower part is brown, mottled, firm gravelly 
clay loam. The underlying material to a depth of about 
60 inches is brown, calcareous, firm silt loam glacial till. 
In some areas the subsoil is thicker. In a few areas the 
surface layer is silt loam. 

Included with this soil in mapping are small areas of 
Glynwood and Ockley soils. The moderately well drained 
Glynwood soils are in hummocky areas on uplands. 
Ockley soils are on low knolls. They are underlain by 
coarse textured glacial outwash. Also included are small 
areas of somewhat poorly drained soils in drainageways 
and depressions. Included soils make up about 15 
percent of most mapped areas. 

Permeability is moderately slow in the Kendallville soil. 
Available water capacity is moderate. Runoff is medium. 
Tilth is good. The surface layer has a moderate organic 
matter content. 

This soil is used mainly as cropland. It is moderately 
well suited to corn, soybeans, and small grain. It dries 
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out early in the spring. Erosion is the main management 
concern. No-till planting or another system of 
conservation tillage that leaves crop residue on the 
surface helps to control erosion and increases the rate 
of water infiltration. Grassed waterways are effective in 
slowing concentrated runoff and in controlling erosion. 
Including close-growing crops in the cropping sequence 
also helps to control erosion. Returning crop residue to 
the soil and adding other organic material minimize 
surface crusting and improve tilth and fertility. 

This soil is moderately well suited to hay and pasture. 
Rotation grazing, proper stocking rates, and deferred 
grazing during extended periods of wetness or moisture 
stress help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
is a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is well suited to dwellings and moderately 
well suited to septic tank absorption fields. The 
moderately slow permeability and a moderate shrink- 
swell potential in the subsoil are the main limitations 
affecting these uses. The damage to buildings caused by 
shrinking and swelling can be minimized by 
strengthening foundation walls and concrete slabs and 
by backfilling with material that has a low shrink-swell 
potential. Erosion is a hazard during construction. 
Stockpiling the surface layer and then spreading it during 
the final grading hasten reestablishment of the plant 
cover. Strengthening or replacing the base material 
helps to prevent the damage to local roads and streets 
caused by shrinking and swelling and by frost action. 

Installing septic tank absorption fields in suitable fill 
material improves the ability of the fields to absorb 
effluent. The included Ockley soils are better suited to 
septic tank absorption fields. 

The land capability classification is lle. The woodland 
ordination symbol is 5A. 


KeD2—Kendiallville loam, 12 to 18 percent slopes, 
eroded. This deep, moderately steep, well drained soil is 
on side slopes on stream terraces. Small gullies have 
formed in some areas. Erosion has removed part of the 
original surface layer. Subsoil material with a higher 
content of clay has been mixed into the present surface 
layer. Most areas are irregularly shaped and range from 
5 to 60 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 6 inches thick. The subsoil is dark 
brown and dark yellowish brown, firm clay loam about 21 
inches thick. The underlying material to a depth of about 
60 inches is mottled, firm glacial till. It is dark yellowish 
brown clay loam in the upper part and yellowish brown 
loam in the lower part. In a few areas the lower part of 
the subsoil has thin strata of sand and gravelly loamy 
sand. In some areas the depth to the underlying glacial 
till is 41 to 60 inches. 
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Included with this soil in mapping are small areas of 
Glynwood and Ockley soils. The moderately well drained 
Glynwood soils are on the upper part of the slopes. 
Ockley soils are on the lower part. They are underlain by 
coarse textured glacial outwash. Also included, on the 
upper part of the slopes, are small areas of steep soils 
and severely eroded areas where tilth is poor. Included 
soils make up about 15 percent of most mapped areas. 

Permeability is moderately slow in the Kendallville soil. 
Available water capacity is moderate. Runoff is very 
rapid. The surface layer has a moderately low organic 
matter content. 

A few small areas are used as cropland. This soil is 
poorly suited to cultivated crops. Erosion is the main 
management concern. It has resulted in a less 
productive soil that is more difficult to manage. The 
short, moderately steep slopes hinder the use of 
machinery and the application of erosion-control 
measures. No-till planting or another system of 
conservation tillage that leaves crop residue on the 
surface helps to control erosion and increases the rate 
of water infiltration. Including close-growing crops in the 
cropping sequence also helps to control erosion. 
Grassed waterways help to prevent gullying. 

A few areas are used as pasture. A cover of pasture 
plants or hay reduces the erosion hazard. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

Many areas are used as woodland. The slope and the 
erosion hazard are the main management concerns. 
Erosion along logging roads and skid trails can be 
controlled by water bars or a vegetative cover. 
Constructing the logging roads in the less sloping areas 
facilitates the use of equipment. Plant competition in 
existing stands can be controlled by removing vines and 
the less desirable trees and shrubs. 

This soil is poorly suited to dwellings and septic tank 
absorption fields. The slope, the moderately slow 
permeability, and a moderate shrink-swell potential in the 
subsoil are the main limitations affecting these uses. 
Extensive land shaping generally is necessary. The 
damage to buildings caused by shrinking and swelling 
can be minimized by strengthening foundation walls and 
concrete slabs and by backfilling with material that has a 
low shrink-swell potential. Erosion is a hazard during 
construction. Stockpiling the surface layer and then 
spreading it during the final grading hasten 
reestablishment of the plant cover. Runoff channels 
should be protected against erosion by a cover of 
grasses or by stone riprap. Strengthening or replacing 
the base material helps to prevent the damage to local 
roads and streets caused by shrinking and swelling and 
by frost action. Building on the contour helps to 
overcome the slope. 

Installing the distribution lines in septic tank absorption 
fields on the contour helps to prevent seepage of the 
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effluent to the surface. Enlarging the absorption area 
improves the capacity of the field to absorb the effluent. 

The land capability classification is |[Ve. The woodland 
ordination symbol! is 5R. 


La—Latty silty clay. This deep, nearly level, very 
poorly drained soil is on broad flats on lake plains. It 
receives runoff from the higher adjacent soils and is 
subject to ponding (fig. 6). Slope is 0 to 2 percent. Most 
areas are broad and irregularly shaped and range from 
200 to several thousand acres in size. 

Typically, the surface layer is dark grayish brown, firm 
silty clay about 7 inches thick. The subsoil is dark gray 
and gray, mottled, firm and very firm silty clay about 42 
inches thick. The underlying material to a depth of about 
60 inches is gray, mottled, firm silty clay. In some areas 
both the subsoil and the underlying material have less 
clay. In a few areas the subsoil has more clay. In a few 
places the surface layer is very dark gray. 

Included with this soil in mapping are small areas of 
Fulton and Milford soils. The somewhat poorly drained 
Fulton soils are on slight rises. Milford soils have a 
surface layer that is darker than that of the Latty soil and 
have less clay in the subsoil. They are along 
drainageways, in depressions, and along the periphery of 
the mapped areas. Also included are a few areas of soils 
that are subject to rare flooding. Included soils make up 
about 10 percent of most mapped areas. 

Permeability is very slow in the Latty soil. Available 
water capacity is moderate. Runoff is very slow or 
ponded. A perched seasonal high water table is near or 
above the surface during extended wet periods. Tilth is 
poor. The surface layer has a moderate organic matter 
content and crusts after hard rains. The shrink-swell 
potential is high. Cracks commonly form when the soil is 
very dry. Water infiltration is rapid after the cracks have 
formed. If the soil is saturated, however, infiltration is 
very slow. 

This soil is used mainly as cropland. It is moderately 
well suited to corn, soybeans, small grain, hay, and 
pasture. The seasonal wetness and the high content of 
clay throughout the’ soil are the main management 
concerns. A combination of surface and subsurface 
drains helps to lower the seasonal high water table, 
improves aeration, and permits earlier tillage and 
planting. Subsurface drains should be closely spaced 
because water moves very slowly into these drains. 
Deepening outlet ditches improves the effectiveness of 
the subsurface drainage system. In some areas outlets 
are ineffective when the nearby rivers and streams flood. 
A good drainage system is needed if a no-till system of 
planting is used. 

Fall tillage that leaves a rough or ridged surface and 
partly covers the crop residue allows this soil to dry more 
quickly in the spring. A heavy cover of crop residue or 
mulch slows warming and drying of the soil in the spring. 
Returning crop residue to the soil and adding other 
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Figure 6.—Ponding on Latty silty clay. 


organic material minimize surface crusting and improve 
tilth and fertility. Compaction is a serious problem if the 
soil is tilled or crops are planted or harvested during wet 
periods. Including deep-rooted meadow crops in the 
cropping sequence improves soil structure and internal 
drainage. 

The pasture species selected for planting should be 
those that are tolerant of the wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet improve the pasture. 

A few areas are used as woodland. The wetness and 
the high content of clay throughout the soil are 
limitations. Planting seedlings that have been 
transplanted once reduces the seedling mortality rate. 
Frequent, light thinning and harvesting increase the vigor 
of the stand and reduce the windthrow hazard. Plant 
competition in existing stands can be controlled by 


removing vines and the less desirable trees and shrubs. 
Also, mowing, spraying, and disking are effective in 
controlling the competing vegetation during periods when 
the seedlings are becoming established. The trees can 
be logged during the drier parts of the year or when the 
soil is frozen. 

Some areas are used as wildlife habitat. Because of 
the shallow water and very wet soil conditions, this soil is 
well suited to wetland wildlife habitat. It is well suited to 
ponds and shallow reservoirs because of the high water 
table and the very slow permeability. 

This soil is generally unsuitable as a site for buildings 
and septic tank absorption fields. The ponding, the very 
slow permeability, and the high shrink-swell potential are 
the major limitations affecting these uses. 

The land capability classification is Illw. The woodland 
ordination symbol is 4W. 
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MaA—Martinsville loam, 0 to 2 percent slopes. This 
deep, nearly level, well drained soil generally is on 
stream terraces and along the shoreline of former glacial 
lakes. In a few areas it is on uplands. Most areas are 
long and narrow or irregularly shaped and range from 5 
to 30 acres in size. 

Typically, the surface layer is brown, friable loam about 
10 inches thick. The subsoil extends to a depth of about 
70 inches. It is dark yellowish brown, firm loam in the 
upper part; yellowish brown, friable sandy loam in the 
next part; and dark yellowish brown, mottled, very friable 
sandy loam in the lower part. In some areas the subsoil 
has layers in which the content of gravel is more than 15 
percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Fitchville and Whitaker 
soils. These soils are along drainageways, in 
depressions, and along the periphery of the mapped 
areas. Also included are areas of soils that are subject to 
rare flooding. Included soils make up about 10 percent 
of most mapped areas. 

Permeability is moderate in the Martinsville soil. 
Available water capacity is high. Runoff is slow. Tilth is 
good. The surface layer has a moderate organic matter 
content. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, and small grain. It dries out early in the 
spring. No-till planting or another system of conservation 
tillage that leaves crop residue on the surface helps to 
control erosion and increases the rate of water 
infiltration. Returning crop residue to the soil and adding 
other organic material conserve moisture and improve 
tilth and fertility. The soil is well suited to irrigation. 

This soil is well suited to hay and pasture. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
is a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is well suited to dwellings and septic tank 
absorption fields. A moderate shrink-swell potential in 
the subsoil is a limitation on sites for buildings without 
basements. Extending the foundations of these buildings 
to the underlying material minimizes the structural 
damage caused by shrinking and swelling. Properly 
landscaping building sites helps to divert surface water 
away from foundations. The included soils that are 
subject to rare flooding should not be selected as sites 
for buildings. Strengthening or replacing the base 
material helps to prevent the damage to local roads and 
streets caused by shrinking and swelling and by frost 
action. Sloughing is a hazard in shallow excavations. 

The land capability classification is |. The woodland 
ordination symbol is 4A. 
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MaB—Martinsville loam, 2 to 6 percent slopes. This 
deep, well drained, gently sloping soil is on stream 
terraces and on knolls and ridges along the shoreline of 
former glacial lakes. Most areas are long and narrow or 
irregularly shaped and range from 5 to 50 acres in size. 

Typically, the surface layer is brown, friable loam about 
10 inches thick. The subsoil extends to a depth of about 
70 inches. The upper part is yellowish brown, friable 
loam; the next part is dark yellowish brown, firm clay 
loam; and the lower part is dark yellowish brown, friable, 
stratified loam and sandy loam. In a few places the soil 
has more silt and less sand throughout. In some areas 
the subsoil has layers in which the content of gravel is 
more than 15 percent. In a few areas the soil is 
moderately well drained. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Whitaker soils. These soils 
are along drainageways, in depressions, and along the 
periphery of the mapped areas. They make up about 10 
percent of most mapped areas. 

Permeability is moderate in the Martinsville soil. 
Available water capacity is high. Runoff is medium. Tilth 
is good. The surface layer has a moderate organic 
matter content. 

This soil is used mainly as cropland. It is moderately 
well suited to corn, soybeans, and small grain. It dries 
out early in the spring. Erosion is the main management 
concern. No-till planting or another system of 
conservation tillage that leaves crop residue on the 
surface helps to control erosion and increases the rate 
of water infiltration. Grassed waterways are effective in 
slowing concentrated runoff and in controlling erosion. 
Including close-growing crops in the cropping sequence 
also helps to control erosion. Returning crop residue to 
the soil and adding other organic material minimize 
surface crusting and improve tilth and fertility. The soil is 
well suited to irrigation. 

This soil is moderately well suited to hay and pasture. 
Rotation grazing, proper stocking rates, and deferred 
grazing during extended periods of wetness or moisture 
stress help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
is a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is well suited to dwellings and septic tank 
absorption fields. A moderate shrink-swell potential in 
the subsoil is a limitation on sites for buildings without 
basements. Extending the foundations of these buildings 
to the underlying material minimizes the structural 
damage caused by shrinking and swelling. Erosion is a 
hazard during construction. Stockpiling the surface soil 
and then spreading it during the final grading hasten 
reestablishment of the plant cover. Strengthening or 
replacing the base material helps to prevent the damage 
to local roads and streets caused by frost action and by 
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shrinking and swelling. Sloughing is a hazard in shallow 
excavations. 

The land capability classification is lle. The woodland 
ordination symbol is 4A. 


Me—Medway clay loam, rarely flooded. This deep, 
nearly level, moderately well drained soil is on low 
stream terraces. It is subject to rare flooding during 
winter and during spring and other periods of excessive 
rainfall. Slope is 0 to 2 percent. Most areas are long and 
narrow or irregularly shaped and range from 10 to 400 
acres in size. 

Typically, the surface layer is black, firm clay loam 
about 11 inches thick. The subsurface layer also is 
black, firm clay loam. It is about 4 inches thick. The 
subsoil is about 35 inches thick. The upper part is dark 
yellowish brown and olive brown, mottled, firm and very 
firm clay loam, and the lower part is yellowish brown, 
mottled, firm loam. The underlying material to a depth of 
about 60 inches is dark yellowish brown, mottled, friable 
sandy loam. In some areas the subsoil has more silt. 

Included with this soil in mapping are small areas of 
Milford, Ockley, and Sloan soils. The very poorly drained 
Milford and Sloan soils are in depressions and along 
drainageways. The well drained Ockley soils are on 
slight rises. Included soils make up about 20 percent of 
most mapped areas. 

Permeability is moderate in the Medway soil. Available 
water capacity is high. Runoff is slow. Tilth is fair. The 
surface layer has a high organic matter content. The 
potential for frost action is high. A seasonal high water 
table is at a depth of 1.5 to 3.0 feet during extended wet 
periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, and small grain. The rare flooding and 
the wetness delay planting in some years. The hazard of 
flooding can be reduced by clearing logjams and other 
obstructions in stream channels. Subsurface drains are 
needed in areas of the wetter included soils. No-till 
planting or another system of conservation tillage that 
leaves crop residue on the surface increases the rate of 
water infiltration and minimizes crusting. 

This soil is well suited to hay and pasture. Rotation 
grazing, proper stocking rates, and deferred grazing 
when the soil is wet help to keep the pasture in good 
condition. 

A few areas are used as woodland. Plant competition 
is a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

Mainly because of the seasonal wetness and the rare 
flooding, this soil is generally unsuitable as a site for 
buildings and is poorly suited to septic tank absorption 
fields and recreational uses. Recreational facilities and 
such structures as roads, bridges, and farm buildings 
should be specially designed so that they are less likely 
to be damaged by floodwater. Fill material can elevate 


Soil Survey 


the structures above the known high flooding level. 
Perimeter drains help to lower the seasonal high water 
table on sites for septic tank absorption fields. 
Recreational areas should be landscaped so that excess 
water is removed. Also, a drainage system is needed. 

The land capability classification is |. The woodland 
ordination symbol is 5A. 


Mf—Milford silty clay loam. This deep, nearly level, 
very poorly drained soil is on broad flats, in shallow 
depressions, and along drainageways on lake plains. It 
receives runoff from the higher adjacent soils and is 
subject to ponding. Slope is 0 to 2 percent. Most areas 
are broad and irregularly shaped and range from 50 to 
several hundred acres in size. 

Typically, the surface layer is very dark gray, firm silty 
clay loam about 13 inches thick. The subsoil is dark gray 
and gray, mottled, firm silty clay loam about 34 inches 
thick. The underlying material to a depth of about 60 
inches is gray, mottled, firm silty clay loam. It is 
lacustrine material. In some areas the subsoil contains 
less clay. In a few areas the surface layer is dark gray. In 
places the underlying material is glacial till. 

Included with this soil in mapping are small areas of 
Del Rey and Latty soils and small areas of organic soils. 
Del Rey soils are somewhat poorly drained and are on 
slight rises. Latty soils and the organic soils are very 
poorly drained and are in depressions. Also included are 
a few areas of soils that are subject to rare flooding. 
Included soils make up about 10 percent of most 
mapped areas. 

Permeability is moderately slow in the Milford soil. 
Available water capacity is high. Runoff is very slow or 
ponded. A seasonal high water table is near or above 
the surface during extended wet periods. Tilth is fair. The 
surface layer has a high organic matter content. The 
potential for frost action is high. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, small grain, hay, and pasture. Seasonal 
wetness and soil compaction are the main management 
concerns. A combination of surface and subsurface 
drains is used to remove excess surface water and lower 
the seasonal high water table. In some areas drainage 
outlets are ineffective when the nearby open ditches and 
streams flood. Deepening the outlet ditches improves 
the effectiveness of the subsurface drainage system. A 
good drainage system is needed if a no-till system of 
planting is used. Limiting fieldwork when the soil is wet 
minimizes compaction. In some areas grassed 
waterways can help to control surface water. 

The pasture species selected for planting should be 
those that are tolerant of the wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet improve the pasture. 

This soil is poorly suited to dwellings, septic tank 
absorption fields, and recreational uses. The ponding 
and the moderately slow permeability are the main 


Marion County, Ohio 


limitations affecting these uses. The included soils that 
are subject to rare flooding should not be selected as 
sites for buildings. Properly landscaping building sites 
helps to divert surface water away from foundations. 
Installing drains at the base of footings and coating the 
exterior of basement walls help to keep basements dry. 
The backfill material around foundations should be 
porous enough for good drainage. Artificially draining the 
soil and strengthening or replacing the base material 
help to prevent the damage to local roads and streets 
caused by low strength, ponding, and frost action. 

Suitable fill material can raise septic tank absorption 
fields above normal ponding levels. Also, it improves the 
capacity of the field to absorb effluent. 

Recreational areas can be landscaped so that excess 
water is removed. Also, a drainage system is needed. 

The land capability classification is !lw. No woodland 
ordination symbol is assigned. 


MnB—Milton silt loam, 1 to 4 percent slopes. This 
moderately deep, gently sloping, well drained soil is on 
ground moraines and end moraines. Most areas are 
irregularly shaped and range from 40 to 150 acres in 
size. 

Typically, the surface layer is brown, friable silt loam 
about 12 inches thick. The subsoil is about 17 inches 
thick. The upper part is dark yellowish brown, firm silty 
clay loam, and the lower part is brown and dark brown, 
firm and very firm clay. Hard, unweathered limestone 
bedrock is at a depth of about 29 inches. In some areas 
the subsoil has less clay. In other areas the depth to 
bedrock is 40 to 60 inches. 

Included with this soil in mapping are small areas of 
the moderately well drained Glynwood soils. These soils 
are in positions on the landscape similar to those of the 
Milton soil. Also included, around the periphery of the 
mapped areas, are narrow strips where the soil has a 
very dark gray surface layer and is somewhat poorly 
drained. Included soils make up about 15 percent of 
most mapped areas. 

Permeability is moderate or moderately slow in the 
Milton soil. Available water capacity is low. Runoff is 
medium. Tilth is generally good. The surface layer has 
moderate organic matter content and crusts after hard 
rains. The root zone is moderately deep. 

This soil is used mainly as cropland. It is moderately 
well suited to corn, soybeans, small grain, hay, and 
pasture. Because of droughtiness, it is better suited to 
crops that mature early in the growing season than to 
other crops. It dries earlier in the spring than most of the 
other soils in the county, and plants often show evidence 
of moisture stress in late summer. Erosion is a hazard. 
No-till planting or another system of conservation tillage 
that leaves crop residue on the surface helps to control 
erosion and increases the rate of water infiltration. 
Grassed waterways are effective in slowing concentrated 
runoff and in controlling erosion. Including close-growing 
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crops in the cropping sequence also helps to control 
erosion. Returning crop residue to the soil and adding 
other organic material minimize surface crusting and 
improve tilth and fertility. 

The pasture species selected for seeding should be 
those that are tolerant of the droughtiness. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
iS a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is moderately well suited to dwellings and is 
poorly suited to septic tank absorption fields. The 
bedrock at a depth of 20 to 40 inches, a moderate 
shrink-swell potential, and the moderate or moderately 
slow permeability limit these uses. Because of the depth 
to bedrock, the soil is better suited to buildings without 
basements than to buildings with basements. Blasting of 
the bedrock is generally needed before a basement can 
be constructed. The amount of blasting needed depends 
on the extent to which the bedrock is fractured. 
Foundation walls and concrete slabs should be 
reinforced and should be backfilled with material that has 
a low shrink-swell potential. Strengthening or replacing 
the base material helps to prevent the damage to local 
roads and streets caused by low strength. 

The effluent from sanitary facilities can move through 
fissures in the limestone bedrock and pollute 
underground water supplies. Suitable fill material can 
elevate septic tank absorption fields above the bedrock. 
Also, it can improve the ability of the field to absorb the 
effluent. Central sewage systems should be used if 
possible. 

The land capability classification is lle. The woodland 
ordination symbol is 4A. 


Mu—Muskego muck. This deep, nearly level, very 
poorly drained soil is in depressions on till plains and 
lake plains. It receives runoff from the higher adjacent 
soils and is subject to ponding. Slope is 0 to 2 percent. 
Most areas are oblong or roughly circular and are 5 to 
10 acres in size. 

Typically, the surface layer is black, very friable muck 
about 16 inches thick. The next 8 inches is dark reddish 
brown, firm, nonsticky muck. The underlying material to a 
depth of about 60 inches is very dark gray and dark 
grayish brown, nonsticky and slightly plastic sedimentary 
peat. It has many small white snail shells in the lower 
part. In some areas the muck is more than 51 inches 
deep over sedimentary peat. 

Included with this soil in mapping are a few narrow 
strips of the silty Milford soils. These soils are around the 
periphery of the mapped areas. They make up about 5 
percent of most mapped areas. 
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Permeability is moderate or moderately rapid in the 
mucky part of the Muskego soil and slow in the 
sedimentary peat. Available water capacity is very high. 
The surface layer has a very high organic matter 
content. Runoff is very slow or ponded. A seasonal high 
water table is near or above the surface during extended 
wet periods. The potential for frost action is high. 

This soil supports wetland vegetation, mainly cattails, 
sedges, and reeds. It is generally unsuited to cultivated 
crops, small grain, hay, and pasture. It is moderately well 
suited to cultivated crops in a few areas where a 
drainage system has been installed. The very poor 
natural drainage, the ponding, and poor trafficability are 
the major limitations. A subsurface drainage system is 
effective in removing excess water, but suitable outlets 
are not readily available in many areas. Ditchbanks are 
unstable. Drained areas are subject to subsidence, which 
can displace the subsurface drains. 

This soil is soft and highly compressible and 
commonly cannot support narrow-wheeled farm 
equipment, especially when it is wet. It readily absorbs 
water, nutrients, and herbicides because of the very high 
content of organic matter. Soil blowing is a major hazard 
in cultivated areas. It can be controlled by planting cover 
crops, establishing windbreaks, returning crop residue to 
the soil, and irrigating. Fire is a hazard during extended 
dry periods. 

This soil is well suited to habitat for wetland wildlife. 
The wetness severely limits seedling establishment. 

This soil is generally unsuited to dwellings and septic 
tank absorption fields because of the ponding, 
subsidence, and the slow permeability. A drainage 
system is needed on sites for local roads and streets. 
Replacing the muck and sedimentary peat with suitable 
base material improves the roads and streets. 

The land capability classification is Viw. No woodland 
ordination symbol is assigned. 


Ne—Newark silt loam, occasionally flooded. This 
deep, nearly level, somewhat poorly drained soil is on 
flood plains. It is occasionally flooded during the growing 
season. Slope is 0 to 2 percent. Most areas are 
irregularly shaped and range from 10 to 100 acres in 
size. 

Typically, the surface layer is dark grayish brown, very 
friable silt loam about 12 inches thick. The subsoil is 
brown, grayish brown, and dark grayish brown, mottled, 
friable silt loam about 32 inches thick. The underlying 
material to a depth of about 60 inches is gray, mottled, 
friable silt loam. In some areas the subsoil has more 
clay. In a few areas the soil is moderately well drained. 

Included with this soil in mapping are small areas of 
Nolin and Sloan soils. The well drained Nolin soils are 
commonly in the slightly higher landscape positions. The 
very poorly drained Sloan soils are in depressions and 
old meander channels. Also included are areas of soils 
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that are frequently flooded. Included soils make up less 
than 15 percent of most mapped areas. 

Permeability is moderate in the Newark soil. Available 
water capacity is high. Runoff is very slow. Tilth is good. 
The surface layer has a moderate organic matter content 
and crusts after hard rains. The potential for frost action 
is high. A seasonal high water table is at a depth of 0.5 
foot to 1.5 feet during extended wet periods. 

Some areas are used as cropland. A few are pastured 
or are idle. Drained areas of this soil are well suited to 
corn, soybeans, hay, and pasture, but undrained areas 
are poorly suited. Winter grain crops generally are not 
grown because of the flooding hazard. The flooding and 
the seasonal wetness are the main management 
concerns. A combination of surface and subsurface 
drains lowers the seasonal high water table. In most 
areas adequate drainage outlets are not readily available 
and are submerged when the nearby streams and rivers 
flood. Levees reduce the flooding hazard. A good 
drainage system is needed if a no-till system of planting 
is used. Limiting fieldwork when the soil is wet minimizes 
soil compaction. Winter cover crops protect the soil 
against scouring during periods of flooding. 

The pasture species selected for seeding should be 
those that are tolerant of the wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 

Many areas are used as woodland. Plant competition 
is a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

Because of the flooding and the seasonal wetness, 
this soil is generally unsuitable as a site for buildings and 
septic tank absorption fields. 

The land capability classification is |lw. The woodland 
ordination symbol is 4A. 


No—Nolin silt loam, occasionally flooded. This 
deep, nearly level, well drained soil is on flood plains. It 
is occasionally flooded during the growing season. Slope 
is 0 to 2 percent. Most areas are irregularly shaped and 
range from 10 to 100 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable silt loam about 8 inches thick. The subsoil is 
brown and dark yellowish brown, friable and firm silt 
loam about 32 inches thick. It is mottled below a depth 
of about 33 inches. The underlying material to a depth of 
about 60 inches is yellowish brown, mottled, firm, 
Stratified silt loam and silty clay loam. In a few areas the 
subsoil has more sand and less silt. In some areas the 
soil is moderately well drained. In places the surface 
layer is silty clay loam. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Newark soils and very 
poorly drained Sloan soils. These soils commonly are in 
the lower areas. Also included are areas of soils that are 
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frequently flooded. Included soils make up less than 15 
percent of most mapped areas. 

Permeability is moderate in the Nolin soil. Available 
water capacity is high. Runoff is slow. Tilth is generally 
good unless the soil is plowed when wet. The surface 
layer has a moderate organic matter content and crusts 
after hard rains. A seasonal high water table is at a 
depth of 3 to 6 feet during extended wet periods. 

Most areas are used as cropland. A few are used as 
pasture or are left idle. This soil is weil suited to corn 
and soybeans. Winter grain crops are usually not grown 
because of the occasional flooding. Levees reduce the 
hazard of flooding. Winter cover crops protect the soil 
against scouring during periods of flooding. No-till 
planting or another system of conservation tillage that 
leaves crop residue on the surface helps to control 
erosion and increases the rate of water infiltration. 
Returning crop residue to the soil and adding other 
organic material minimize crusting and improve tilth and 
fertility. 

This soil is well suited to hay and pasture. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

A few areas are used as woodiand. Plant competition 
is a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

Because of the flooding, this soil is generally unsuited 
to dwellings and septic tank absorption fields. 

The land capability classification is llw. The woodland 
ordination symbol is 5A. 


OcA—Ockley loam, 0 to 2 percent slopes. This 
deep, nearly level, well drained soil is on stream 
terraces. Most areas are irregularly shaped and range 
from 5 to 30 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 10 inches thick. The subsoil is about 
50 inches thick. The upper part is dark brown, friable 
loam; the next part is dark brown, firm clay loam and 
gravelly clay loam; and the lower part is yellowish brown, 
friable very gravelly sandy loam. The underlying material 
to a depth of about 75 inches is yellowish brown, loose 
very gravelly loamy sand. 

Included with this soil in mapping are small areas of 
Fox and Sleeth soils. Fox soils have a subsoil that is 
thinner than that of the Ockley soil. They are on slight 
rises. The somewhat poorly drained Sleeth soils are in 
depressions and along drainageways. Also included are 
areas of soils that are subject to rare flooding. Included 
soils make up less than 10 percent of most mapped 
areas. 

Permeability is moderate in the subsoil of the Ockley 
soil and very rapid in the underlying material. Available 
water capacity is moderate. Runoff is slow. Tilth is good. 
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The surface layer has a moderate organic matter 
content. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, and small grain. It dries out early in the 
spring. No-till planting or another system of conservation 
tillage that leaves crop residue on the surface helps to 
control erosion and increases the rate of water 
infiltration. Returning crop residue to the soil and adding 
other organic material conserve moisture and improve 
tilth and fertility. The soil is well suited to irrigation. 

This soil is well suited to hay and pasture. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
is a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is well suited to dwellings and septic tank 
absorption fields. A moderate shrink-swell potential is a 
limitation on sites for dwellings. The structural damage 
caused by shrinking and swelling can be minimized by 
reinforcing foundation walls and concrete slabs and by 
backfilling with material that has a low shrink-swell 
potential. Properly landscaping building sites helps to 
divert surface water away from foundations. The 
included soils that are subject to rare flooding should not 
be selected as sites for buildings. Strengthening or 
replacing the base material helps to prevent the damage 
to local roads and streets caused by low strength and by 
shrinking and swelling. Sloughing is a hazard in shallow 
excavations. 

The land capability classification is |. The woodland 
ordination symbol is 5A. 


OcB—Ockley loam, 2 to 6 percent slopes. This 
deep, gently sloping, well drained soil generally is on 
stream terraces. In a few areas it is on the hummocky 
parts of moraines. Small cobblestones are on the 
surface in some areas. Most areas are irregularly shaped 
and range from 5 to 30 acres in size. 

Typically, the surface layer is brown, friable loam about 
10 inches thick. The subsoil is about 50 inches thick. 
The upper part is dark brown, firm clay loam and gravelly 
clay loam; the next part is dark brown, friable gravelly 
sandy clay loam; and the lower part is yellowish brown, 
friable gravelly loam. The underlying material to a depth 
of about 70 inches is yellowish brown, loose very 
gravelly loamy sand. 

Included with this soil in mapping are small areas of 
Fox and Kendallville soils. Fox soils have a subsoil that 
is thinner than that of the Ockley soil. They are on slight 
rises and in the more sloping areas. Kendallville soils are 
underlain by glacial till. They are on low knolls and side 
slopes. Included soils make up about 5 percent of most 
mapped areas. 
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Permeability is moderate in the subsoil of the Ockley 
soil and very rapid in the underlying material. Available 
water capacity is moderate. Runoff is medium. Tilth is 
good. The surface layer has a moderate organic matter 
content. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, and small grain. It dries out early in the 
spring. Erosion is the main management concern. No-till 
planting or another system of conservation tillage that 
leaves crop residue on the surface helps to control 
erosion and increases the rate of water infiltration. 
Grassed waterways are effective in slowing concentrated 
runoff and in controlling erosion. Including close-growing 
crops in the cropping sequence also helps to control 
erosion. Returning crop residue to the soil and adding 
other organic material minimize surface crusting and 
improve tilth and fertility. The soil is well suited to 
irrigation. 

This soil is well suited to hay and pasture. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
is a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is well suited to dwellings and septic tank 
absorption fields. A moderate shrink-swell potential is a 
limitation on sites for dwellings. The structural damage 
caused by shrinking and swelling can be minimized by 
reinforcing foundation walls and concrete slabs and by 
backfilling with material that has a low shrink-swell 
potential. Erosion is a hazard during construction. 
Stockpiling the surface soil and then spreading it during 
the final grading hasten reestablishment of the plant 
cover. Strengthening or replacing the base material 
helps to prevent the damage to local roads and streets 
caused by low strength and by shrinking and swelling. 
Sloughing is a hazard in shallow excavations. 

The land capability classification is Ile. The woodland 
ordination symbol is 5A. 


Pa—Paulding clay. This deep, nearly level, very 
poorly drained soil is on broad flats on lake plains. It 
receives runoff from the higher adjacent soils and is 
subject to ponding. Slope is 0 to 2 percent. Areas are 
broad and irregularly shaped and range from 200 to 
more than 2,000 acres in size. 

Typically, the surface layer is dark gray, firm clay about 
8 inches thick. The subsoil is dark gray and gray, 
mottled, very firm clay about 45 inches thick. The 
underlying material to a depth of about 60 inches is gray, 
mottled, very firm clay. It is lacustrine material. In places 
the soil has a surface layer of silty clay and has less clay 
in the subsoil. In a few areas the surface layer is very 
dark gray and has slightly more organic matter. In some 
small areas the underlying material is glacial till. 
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Included with this soil in mapping are small areas of 
Fulton and Milford soils. The somewhat poorly drained 
Fulton soils are on slight rises. Milford soils have a 
surface layer that is darker than that of the Paulding soil. 
They are along drainageways, in depressions, and along 
the periphery of the mapped areas. Included soils make 
up about 10 percent of most mapped areas. 

Permeability is very slow in the Paulding soil. Available 
water capacity is moderate. Runoff is very slow or 
ponded. A perched seasonal high water table is near or 
above the surface during extended wet periods. Tilth is 
poor. The surface layer has a moderate organic matter 
content and crusts after hard rains. The shrink-swell 
potential is high. Cracks commonly form when the soil is 
very dry. Water infiltration is rapid after the cracks have 
formed. If the soil is saturated, however, infiltration is 
very slow. 

This soil is used mainly as cropland. It is poorly suited 
to corn, soybeans, small grain, hay, and pasture. The 
seasonal wetness and the high content of clay 
throughout the soil are the main management concerns. 
A combination of surface and subsurface drains helps to 
lower the seasonal high water table, improves aeration, 
and permits earlier tillage and planting. Subsurface 
drains should be closely spaced because water moves 
very slowly into these drains. Deepening outlet ditches 
improves the effectiveness of the subsurface drainage 
system. In some areas outlets are ineffective when the 
nearby rivers and streams flood. 

Fall tillage that leaves a rough or ridged surface and 
partly covers the crop residue allows the soil to dry out 
more quickly in the spring. A substantial cover of crop 
residue or mulch slows warming and drying of the soil in 
the spring. The soil is better suited to ridge tillage than to 
no-till planting. A good drainage system is needed if a 
no-till system is used. Returning crop residue to the soil 
and adding other organic material minimize surface 
crusting and improve tilth and fertility. Compaction is a 
serious problem if the soil is tilled or crops are planted or 
harvested during wet periods. including deep-rooted 
meadow crops in the cropping sequence improves soil 
structure and internal drainage. 

The pasture species selected for planting should be 
those that are tolerant of the wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet improve the pasture. 

A few areas are used as woodland. The wetness and 
the high content of clay throughout the soil are 
limitations. Planting seedlings that have been 
transplanted once reduces the seedling mortality rate. 
Frequent, light thinning and harvesting can increase the 
vigor of the stand and reduce the windthrow hazard. 
Plant competition in existing stands can be controlled by 
removing vines and the less desirable trees and shrubs. 
Also, mowing, spraying, and disking are effective in 
controlling the competing vegetation during periods when 
the seedlings are becoming established. The trees can 
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be logged during the drier parts of the year or when the 
soil is frozen. 

Some areas are used as wildlife habitat. Because of 
the shallow water and very wet soil conditions, this soil is 
well suited to wetland wildlife habitat. It is well suited to 
ponds and shallow reservoirs because of the high water 
table and the very slow permeability. 

This soil is generally unsuited to dwellings and septic 
tank absorption fields because of the ponding, the very 
slow permeability, and the high shrink-swell potential. 

The land capability classification is Illw. The woodland 
ordination symbol is 4w. 


Pm—Pewamo silty clay loam. This deep, nearly 
level, very poorly drained soil is on broad flats, in 
depressions, and along drainageways on ground 
moraines and end moraines. It receives runoff fram the 
higher adjacent soils and is subject to ponding. Slope is 
0 to 2 percent. Most areas are broad and irregularly 
shaped and range from 20 to more than several hundred 
acres in size. 

Typically, the surface layer is very dark gray, firm silty 
clay loam about 11 inches thick. The subsoil is about 42 
inches thick. It is mottled and firm. The upper part is gray 
and grayish brown silty clay and silty clay loam, and the 
lower part is dark yellowish brown silty clay loam. The 
underlying material to a depth of about 60 inches is 
brown, mottled, calcareous, very firm clay loam glacial 
till. In some areas the subsoil has less clay. In other 
areas it is thicker. In places the surface layer is dark 
gray. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Bennington and Blount 
soils on slight rises and areas of organic soils in a few 
small depressions. Also included, along drainageways, 
are some small areas of soils that are underlain by 
several feet of fine sand. Included soils make up about 
10 percent of most mapped areas. 

Permeability is moderately slow in the Pewamo soil. 
Available water capacity is high. Runoff is very slow or 
ponded. A seasonal high water table is near or above 
the surface during extended wet periods. Tilth is fair. The 
surface layer has a high organic matter content. The 
potential for frost action is high. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, small grain, hay, and pasture. Seasonal 
wetness and soil compaction are the main management 
concerns. A combination of surface and subsurface 
drains helps to lower the seasonal high water table. In 
some areas drainage outlets are ineffective when the 
nearby open ditches and streams flood. Deepening the 
outlet ditches improves the effectiveness of the 
subsurface drainage system. Limiting fieldwork when the 
soil is wet minimizes compaction. Drained areas are well 
suited to no-till farming (fig. 7). In some areas grassed 
waterways can help to control surface water. 


37 


The pasture species selected for planting should be 
those that are tolerant of the wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet improve the pasture. 

A few areas are used as woodland. The wetness is a 
limitation. Planting seedlings that have been transplanted 
once reduces the seedling mortality rate. Frequent, light 
thinning and harvesting can increase the vigor of the 
stand and reduce the windthrow hazard. Plant 
competition in existing stands can be controlled by 
removing vines and the less desirable trees and shrubs. 
Also, mowing, spraying, and disking are effective in 
controlling the competing vegetation during periods when 
the seedlings are becoming established. The trees can 
be logged during the drier parts of the year or when the 
soil is frozen. 

This soil is poorly suited to dwellings, septic tank 
absorption fields, and recreational uses. The ponding 
and the moderately slow permeability are the main 
limitations affecting these uses. Properly landscaping 
building sites helps to divert surface water away from 
foundations. Installing drains at the base of footings and 
coating the exterior of basement walls help to keep 
basements dry. The backfill material around foundations 
should be porous enough for good drainage. Artificially 
draining the soil and strengthening or replacing the base 
material help to prevent the damage to local roads and 
streets caused by low strength, ponding, and frost 
action. 

Suitable fill material can raise septic tank absorption 
fields above normal ponding levels. Also, it improves the 
capacity of the field to absorb effluent. 

Recreational areas should be landscaped so that 
excess water is removed. Also, a drainage system is 
needed. 

The land capability classification is lw. The woodland 
ordination symbol is 5W. 


Po—Pewamo-Urban land complex. This map unit 
consists of a deep, nearly level, very poorly drained 
Pewamo soil and areas of Urban land. The unit is in 
broad areas on ground moraines and end moraines. It 
receives runoff from the higher adjacent soils and is 
subject to ponding. Slope is 0 to 2 percent. Most areas 
range from 10 to several hundred acres in size. They are 
about 50 percent Pewamo silty clay loam and about 35 
percent Urban land. The Pewamo soil and the Urban 
land occur as areas so intricately mixed or so small that 
mapping them separately is not practical. 

Typically, the Pewamo soil has a surface layer of very 
dark gray, firm silty clay loam about 11 inches thick. The 
subsoil is about 42 inches thick. it is mottled and firm. 
The upper part is gray and grayish brown silty clay and 
silty clay loam, and the lower part is dark yellowish 
brown silty clay loam. The underlying material to a depth 
of about 60 inches is brown, mottled, calcareous, very 
firm clay loam glacial till. In some areas the subsoil has 
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Figure 7.—No-till corn in a drained area of Pewamo silty clay loam. 


less clay. In other areas it is thicker. In some places the 
surface layer is dark gray. In other places the soil has 
been radically altered. Some of the low areas have been 
filled or leveled during construction, and other small 
areas have been cut, built up, or smoothed. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soil series is not 
feasible. Moderately alkaline clay loam or silty clay loam 
glacial till commonly underlies the Urban land. 

Included in this unit in mapping are small areas of the 
somewhat poorly drained Blount soils on slight rises. 
These soils make up about 15 percent of most mapped 
areas. 


Most areas of this map unit are drained by sewer 
systems, gutters, and subsurface drains. In undrained 
areas of the Pewamo soil, a seasonal high water table is 
near or above the surface during extended wet periods. 
Runoff is very slow or ponded on this soil. Permeability is 
moderately slow. Available water capacity is high. Tilth is 
fair. The surface layer has a high organic matter content. 
The potential for frost action is high. 

The Pewamo soil is used for parks, open areas, lawns, 
and gardens. It is well suited to grasses, trees and 
shrubs, and flower and vegetable gardens. The ponding 
is the main hazard affecting these uses. The surface 
layer clods if worked when wet. Surface and subsurface 
drains remove excess water. The perennials selected for 
planting should be those that are tolerant of wetness. 
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Erosion is a problem in disturbed areas where the 
surface is unprotected for a considerable period. In 
radically altered areas, the soil is not so well suited to 
lawns and gardens. Tilth is very poor if the subsoil or 
underlying material is exposed in these areas. The 
exposed material is sticky when wet and hard when dry. 

The Pewamo soil is poorly suited to dwellings and 
recreational uses. The ponding is the main hazard. 
Properly landscaping building sites helps to divert 
surface water away from foundations. Installing drains at 
the base of footings and coating the exterior of 
basement walls help to keep basements dry. The backfill 
material around foundations should be porous enough 
for good drainage. Artificially draining the soil and 
strengthening or replacing the base material help to 
prevent the damage to local roads and streets caused 
by low strength, ponding, and frost action. Recreational 
areas should be landscaped so that excess water is 
removed. Also, a drainage system is needed. 

Most areas are served by sewers. The Pewamo soil is 
poorly suited to septic tank absorption fields because of 
the ponding and the moderately slow permeability. 
Suitable fill material can raise the absorption field above 
normal ponding levels. Also, it can improve the capacity 
of the field to absorb effluent. 

No land capability classification or woodland ordination 
symbol is assigned. 


Ps—Pits, gravel. These are areas from which gravel 
and sand have been excavated. These excavations are 
typically in hummocky areas and on stream terraces. 
They are adjacent to areas of Fitchville, Fox, and 
Martinsville soils. Slopes are very irregular because of 
spoil piles, overburden, and unmined banks. Clay loam 
glacial till is at the base of some of the pits. 

The pits vary considerably in size and depth. Most are 
5 to 50 acres in size. Pits smaller than 1 acre are 
identified by a spot symbol on the soil maps. Many of 
the smaller pits have not been recently mined. Most 
areas support little or no vegetation but are being slowly 
revegetated by a natural plant succession of weeds and 
grasses, shrubs, and drought-tolerant trees. 

The stripped soil material making up the spoil banks 
varies in thickness and composition within short 
distances. It has poor physical properties. It is commonly 
gravelly and sandy and is droughty. It is poorly suited to 
plants. It is subject to erosion and is a potential source 
of siltation. 

Most abandoned gravel pits are used as habitat for 
wildlife or as pasture. Some support stands of second- 
growth timber. This unit is best suited to wildlife habitat 
and to some recreational uses. It is generally unsuitable 
as cropland because of the irregular slopes, a shallow 
root zone, and low fertility. It is generally unsuited to 
sanitary landfills because the pollution of underground 
water supplies is a hazard. Onsite investigation is 
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needed to determine the suitability for buildings and 
sanitary facilities. 

Establishing a plant cover on abandoned sites reduces 
the hazards of erosion and siltation. The grasses and 
trees that can withstand droughtiness and the somewhat 
unfavorable soil properties should be selected for 
planting. 

No land capability classification or woodland ordination 
symbol is assigned. 


Pt—Pits, quarry. These are areas where dolomitic 
limestone or shale has been quarried. The quarries are 
commonly on uplands and are adjacent mainly to areas 
of Milton and Glynwood soils. Shale has been quarried 
from one pit in Tully Township. Most of the quarries have 
a high wall on one or more sides. They are irregularly 
shaped and range from 5 to 300 acres in size. Actively 
mined quarries are continually being enlarged. 

Included in this unit in mapping are small stockpiles of 
overburden, areas of loose and processed stone, and 
processing plants. 

The overburden is usually stockpiled or is used as 
earthfill. The material below the original soil is generally 
calcareous. It is very low in content of organic matter. It 
is highly susceptible to erosion. Available water capacity 
varies. 

Establishing a plant cover in areas that are no longer 
mined reduces the risks of erosion and siltation. The 
plant cover is more easily established and maintained if 
these areas are blanketed with topsoil. The species that 
can withstand a fairly low available water capacity and 
the unfavorable soil properties should be selected for 
planting. 

Some quarries contain water and can be developed 
for use as wildlife habitat or recreational areas. The 
quarries are generally unsuited to sanitary landfills 
because the pollution of underground water supplies is a 
hazard. 

No land capability classification or woodland ordination 
symbol is assigned. 


Sa—Saranac silty clay loam, occasionally flooded. 
This deep, nearly level, very poorly drained soil is on 
broad flood plains. It is occasionally flooded during the 
growing season. Slope is 0 to 2 percent. Most areas are 
irregularly shaped and range from 50 to 100 acres in 
size. 

Typically, the surface layer is very dark gray, firm silty 
clay loam about 12 inches thick. The subsurface layer is 
black, firm silty clay loam about 5 inches thick. The 
subsoil is about 18 inches of dark gray, mottled, very 
firm silty clay and firm silty clay loam. The underlying 
material to a depth of about 60 inches is gray, mottled, 
firm, stratified silty clay loam and silty clay. In some 
areas the subsoil has less clay. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Del Rey, Fitchville, and 
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Whitaker soils. These soils are on slight rises. Also 
included are small areas of organic soils in depressions 
and oxbows. These areas often remain ponded for a 
month or more after floodwaters have receded. Included 
soils make up less than 15 percent of most mapped 
areas. 

Permeability is moderately slow in the Saranac soil. 
Available water capacity is high. Runoff is very slow. Tilth 
is fair. The surface layer has a high organic matter 
content. The potential for frost action is high. A seasonal 
high water table is near the surface during extended wet 
periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, hay, and pasture. Winter grain crops are 
usually not grown because of the occasional flooding. 
The flooding and the seasonal wetness are the main 
management concerns. A combination of surface and 
subsurface drains helps to lower the seasonal high water 
table. In most areas adequate drainage outlets are not 
readily available and are submerged when the nearby 
streams and rivers flood. Levees reduce the hazard of 
flooding. Winter cover crops protect the soil against 
scouring during periods of flooding. A good drainage 
system is needed in areas where a no-till system of 
planting is applied. Limiting fieldwork when the soil is wet 
minimizes soil compaction. 

The pasture species selected for planting should be 
those that are tolerant of the wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet improve the pasture. 

A few areas are used as woodland. The wetness and 
the flooding are management concerns. Planting 
seedlings that have been transplanted once reduces the 
seedling mortality rate. Frequent, light thinning and 
harvesting can increase the vigor of the stand and 
reduce the windthrow hazard. Plant competition in 
existing stands can be controlled by removing vines and 
the less desirable trees and shrubs. Also, mowing, 
spraying, and disking are effective in controlling the 
competing vegetation during periods when the seedlings 
are becoming established. The trees can be logged 
during the drier parts of the year or when the soil is 
frozen. 

This soil is generally unsuited to dwellings and septic 
tank absorption fields and is poorly suited to most 
recreational uses. The occasional flooding, the seasonal 
wetness, and the moderately slow permeability are the 
major limitations affecting these uses. 

The land capability classification is Illw. The woodland 
ordination symbol is 5W. 


Sc—Saranac silty clay loam, frequently flooded. 
This deep, nearly level, very poorly drained soil is on 
broad flood plains. It is frequently flooded during winter 
and spring. Slope is 0 to 2 percent. Most areas are 
irregularly shaped and range from 50 to 100 acres in 
size. 
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Typically, the surface layer is very dark gray, firm silty 
clay loam about 12 inches thick. The subsoil is about 23 
inches of gray, mottled, firm silty clay and silty clay loam. 
The underlying material to a depth of about 60 inches is 
gray, mottled, firm, stratified silty clay loam and silty clay. 
In some areas the subsoil has less clay. 

Included with this soil in mapping are small areas of 
organic soils in depressions and oxbows. These soils 
remain ponded for several months after floodwaters 
have receded. They make up about 10 percent of most 
mapped areas. 

Permeability is moderately slow in the Saranac soil. 
Available water capacity is high. Runoff is very slow. Tilth 
is fair. The surface layer has a high organic matter 
content. The potential for frost action is high. A seasonal 
high water table is near the surface during extended wet 
periods. 

Some areas of this soil are used for late-season crops, 
mainly short-season varieties of soybeans. A few areas 
are left idle. Undrained areas that are not protected from 
flooding are generally unsuited to corn, small grain, hay, 
and pasture. Drained areas are poorly suited. The 
frequent flooding and the seasonal wetness are the main 
management concerns. They delay planting and severely 
limit the choice of crops. Planting should be delayed until 
flooding is no longer a major hazard. Replanting is often 
necessary following periods of flooding in late spring or 
early summer. Surface drains help to remove floodwater 
from the lower areas. In most areas adequate outlets for 
subsurface drainage systems are not available. Levees 
reduce the hazard of flooding. Winter cover crops 
protect the soil against scouring during periods of 
flooding. Limiting fieldwork when the soil is wet 
minimizes soil compaction. 

A few areas are used as woodland. The wetness and 
the flooding are management concerns. Planting 
seedlings that have been transplanted once reduces the 
seedling mortality rate. Frequent, light thinning and 
harvesting can increase the vigor of the stand and 
reduce the windthrow hazard. Plant competition in 
existing stands can be controlled by removing vines and 
the less desirable trees and shrubs. Also, mowing, 
spraying, and disking are effective in controlling the 
competing vegetation during periods when the seedlings 
are becoming established. The trees can be logged 
during the drier parts of the year or when the soil is 
frozen. 

This soil is generally unsuited to dwellings, septic tank 
absorption fields, and most recreational uses. The 
frequent flooding, the moderately slow permeability, and 
the seasonal wetness are the major limitations affecting 
these uses. 

The land capability classification is \Vw. The woodland 
ordination symbol is 5W. 


ShB—Shinrock silt loam, 2 to 6 percent slopes. 
This deep, gently sloping, moderately well drained soil is 
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in hummocky or dissected areas on lake plains. Most 
areas are irregularly shaped and range from 5 to 200 
acres in size. 

Typically, the surface layer is brown, friable silt loam 
about 9 inches thick. The subsoil is about 28 inches 
thick. It is mottled and firm. The upper part is yellowish 
brown silty clay loam and silty clay, and the lower part is 
olive brown silty clay. The underlying material to a depth 
of about 60 inches is light olive brown, firm silty clay 
loam. In some areas the subsoil contains less clay. In a 
few areas the soil is well drained. In some small areas 
the surface layer is eroded. 

Included with this soil in mapping are small areas of 
Del Rey and Milford soils. The somewhat poorly drained 
Del Rey soils are on flats. The very poorly drained 
Milford soils are in depressions and along drainageways. 
Included soils make up about 10 percent of most 
mapped areas. 

Permeability is moderately slow in the Shinrock soil. 
Available water capacity is moderate. Runoff is medium. 
Tilth is generally good. The surface layer has a moderate 
organic matter content and crusts after hard rains. The 
potential for frost action is high. A perched seasonal high 
water table is at a depth of 2.0 to 3.5 feet during 
extended wet periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, and small grain. Erosion is the main 
management concern. No-till planting or another system 
of conservation tillage that leaves crop residue on the 
surface helps to control erosion and increases the rate 
of water infiltration. Grassed waterways are effective in 
slowing concentrated runoff and in controlling erosion. 
Including close-growing crops in the cropping sequence 
also helps to control erosion. Returning crop residue to 
the soil and adding other organic material minimize 
surface crusting and improve tilth and fertility. Tilling and 
harvesting at low soil moisture levels can minimize soil 
compaction. Random subsurface drains commonly are 
installed in the wetter included soils. 

This soil is well suited to hay and pasture. Rotation 
grazing, proper stocking rates, and deferred grazing 
during extended periods of wetness or moisture stress 
help to keep the pasture in good condition. 

A few areas are used as woodland. Seedling mortality 
is the main management concern. It is caused by the 
high content of clay in the subsoil. Planting seedlings 
that have been transplanted once reduces the seedling 
mortality rate. Frequent, light thinning and harvesting can 
increase the vigor of the stand and reduce the windthrow 
hazard. Plant competition in existing stands can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is well suited to dwellings and moderately 
well suited to septic tank absorption fields. The seasonal 
wetness, the moderately slow permeability, and a 
moderate shrink-swell potential are the main limitations 
affecting these uses. Erosion is a hazard during 
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construction. Stockpiling the surface soil and then 
spreading it during the final grading hasten 
reestablishment of the plant cover. 

Properly landscaping building sites helps to divert 
surface water away from foundations. Installing drains at 
the base of footings and coating the exterior of 
basement walls help to keep basements dry. The backfill 
material around foundations should be porous enough 
for good drainage. The structural damage caused by 
shrinking and swelling can be minimized by reinforcing 
foundation walls and concrete slabs and by backfilling 
with material that has a low shrink-swell potential. 
Artificially draining the soil and strengthening or replacing 
the base material help to prevent the damage to local 
roads and streets caused by low strength and frost 
action. The sides of shallow excavations can cave in 
unless they are reinforced. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. 

The land capability classification is lle. The woodland 
ordination symbol is 4C. 


ShC2—Shinrock silt loam, 6 to 12 percent slopes, 
eroded. This deep, sloping, moderately well drained soil 
is on side slopes and in dissected areas on lake plains. 
Erosion has removed part of the original surface layer. 
Subsoil material with a higher content of clay has been 
mixed into the present surface layer. Most areas are 
long and narrow and range from 5 to 25 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 6 inches thick. The subsoil is 
yellowish brown and olive brown, mottled, firm silty clay 
loam about 22 inches thick. The underlying material to a 
depth of about 60 inches is olive brown, mottled, friable, 
stratified silt loam and silty clay loam. In a few areas the 
subsoil has less clay. In some areas the soil is well 
drained. In places it has a surface layer of silty clay loam 
and is shallower to the underlying material. 

Included with this soil in mapping are small seeps and 
a few severely eroded areas on side slopes. Tilth is poor 
in the severely eroded areas. Included soils make up 
about 10 percent of most mapped areas. 

Permeability is moderately slow in the Shinrock soil. 
Available water capacity is moderate. Runoff is rapid. 
Tilth is generally good. The surface layer has a 
moderately low organic matter content and crusts after 
hard rains. The potential for frost action is high. A 
perched seasonal high water table is at a depth of 2.0 to 
3.5 feet during extended wet periods. 

Most areas are used as cropland. Some are used as 
permanent pasture. This soil is poorly suited to corn, 
soybeans, and small grain. Erosion is the main 
management concern. It has resulted in a less 
productive soil that is more difficult to manage. No-till 
planting or another system of conservation tillage that 
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leaves crop residue on the surface helps to contro! 
erosion and increases the rate of water infiltration. 
Grassed waterways are effective in slowing concentrated 
runoff and in controlling erosion. Including close-growing 
crops in the cropping sequence also helps to control 
erosion. Returning crop residue to the soil and adding 
other organic material minimize surface crusting and 
improve tilth and fertility. Tilling and harvesting at low soil 
moisture levels can minimize soil compaction. 

A cover of pasture plants or hay reduces the hazard of 
erosion. Rotation grazing, proper stocking rates, and 
deferred grazing during extended periods of wetness or 
moisture stress help to keep the pasture in good 
condition. 

A few areas are used as woodland. Seedling mortality 
is the main management concern. It is caused by the 
high content of clay in the subsoil. Planting seedlings 
that have been transplanted once reduces the seedling 
mortality rate. Frequent, light thinning and harvesting can 
increase the vigor of the stand and reduce the windthrow 
hazard. Plant competition in existing stands can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is only moderately well suited to dwellings 
because of the seasonal wetness, the slope, anda 
moderate shrink-swell potential. The natural 
drainageways and the included seepy areas should not 
be selected as building sites. Erosion is a hazard during 
construction. Stockpiling the surface soil and then 
spreading it during the final grading hasten 
reestablishment of the plant cover. 

Properly landscaping building sites helps to divert 
surface water away from foundations. Installing drains at 
the base of footings and coating the exterior of 
basement walls help to keep basements dry. Foundation 
walls should be reinforced and should be backfilled with 
material that has a low shrink-swell potential. The backfill 
material should be porous enough for good drainage. 
Artificially draining the soil and strengthening or replacing 
the base material help to prevent the damage to local 
roads and streets caused by low strength and frost 
action. The sides of shallow excavations can cave in 
unless they are reinforced. 

This soil is poorly suited to septic tank absorption 
fields because of the wetness and the moderately slow 
permeability. Enlarging the absorption area helps to 
overcome the restricted permeability. Perimeter drains 
around the absorption field help to lower the seasonal 
high water table. Installing the distribution lines on the 
contour minimizes the seepage of effluent to the surface. 

The land capability classification is ille. The woodland 
ordination symbol is 4C. 


SkA—Sleeth loam, 0 to 3 percent slopes. This deep, 
nearly level, somewhat poorly drained soil is on stream 
terraces. Most areas are irregularly shaped and range 
from 10 to 40 acres in size. 
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Typically, the surface layer is dark grayish brown, 
friable loam about 11 inches thick. The subsoil is about 
49 inches thick. The upper part is brown and yellowish 
brown, mottled, firm clay loam; the next part is grayish 
brown, mottled, firm sandy clay loam; and the lower part 
is dark gray, mottled, very friable gravelly sandy loam. 
The underlying material to a depth of about 80 inches is 
dark gray, loose, stratified sand and very gravelly sand. 
In some areas the surface layer is silt loam. In other 
areas it is very dark grayish brown. In a few areas the 
underlying material is glacial till. 

Included with this soil in mapping are small areas of 
Bennington, Blount, and Westland soils. Bennington and 
Blount soils have more clay in the subsoil than the 
Sleeth soil and are underlain by glacial till. They are on 
the periphery of the mapped areas. The very poorly 
drained Westland soils are along drainageways and in 
depressions. Also included are areas of soils that are 
subject to rare flooding and slightly elevated areas of 
moderately well drained soils. Included soils make up 
about 15 percent of most mapped areas. 

Permeability is moderate in the subsoil of the Sleeth 
soil and very rapid in the underlying material. Available 
water capacity is high. Runoff is slow. Tilth is good. The 
surface layer has a moderate organic matter content. 
The potential for frost action is high. A seasonal high 
water table is at a depth of 1 to 3 feet during extended 
wet periods. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, small grain, hay, and pasture. The 
seasonal wetness is the main management concern. A 
subsurface drainage system helps to lower the seasonal 
high water table. In some areas outlets for subsurface 
drains are submerged when the nearby rivers and 
streams flood. No-till planting or another system of 
conservation tillage that leaves crop residue on the 
surface helps to control erosion and increases the rate 
of water infiltration. A good drainage system is needed in 
areas where a no-till system is applied. Returning crop 
residue to the soil and adding other organic material 
improve tilth and fertility. 

The pasture species selected for seeding should be 
those that are tolerant of the wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
is a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is moderately well suited to dwellings and 
poorly suited to septic tank absorption fields. The 
wetness is the main limitation affecting these uses. The 
included soils that are subject to rare flooding should not 
be selected as sites for buildings. Properly landscaping 
building sites helps to divert surface water away from 
foundations. Installing drains at the base of footings and 
coating the exterior of basement walls help to keep 
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basements dry. In some areas drainage outlets are 
submerged when the nearby rivers and streams flood. 
Artificially draining the soil and strengthening or replacing 
the base material help to prevent the damage to local 
roads and streets caused by low strength and frost 
action. Sloughing is a hazard in shallow excavations. 

Enlarging the absorption area in septic tank absorption 
fields helps to overcome the restricted permeability of 
this soil. Perimeter drains around the absorption field 
help to lower the seasonal high water table. 

The land capability classification is Ilw. The woodland 
ordination symbol is 5A. 


So—Sloan silty clay loam, occasionally flooded. 
This deep, nearly level, very poorly drained soil is in 
depressions and old meander channels on flood plains. 
It is occasionally flooded during the growing season. 
Slope is 0 to 2 percent. Most areas are long and narrow 
or irregularly shaped and range from 20 to 200 acres in 
size. 

Typically, the surface layer is very dark gray, friable 
silty clay loam about 8 inches thick. The subsurface layer 
is very dark gray, firm siity clay loam about 3 inches 
thick. The subsoil is about 36 inches of dark gray and 
gray, mottled, friable silt loam and firm clay loam. The 
underlying material to a depth of about 60 inches is 
strong brown, mottled, firm silty clay loam. In some areas 
the subsoil has more silt. In a few areas it has more clay. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Newark soils on slight 
rises. Also included are small areas of organic soils in 
oxbows and depressions. Included soils make up about 
15 percent of most mapped areas. 

Permeability is moderate or moderately slow in the 
Sloan soil. Available water capacity is high. Runoff is 
very slow. Tilth is fair. The surface layer has a high 
organic matter content. The potential for frost action is 
high. A seasonal high water table is near the surface 
during extended wet periods. 

Most areas are used as cropland. A few are left idle. 
This soil is well suited to corn, soybeans, hay, and 
pasture. Winter grain crops are usually not grown 
because of the occasional flooding. The flooding and the 
seasonal wetness are the main management concerns. 
A combination of surface and subsurface drains lowers 
the seasonal high water table. In most areas adequate 
drainage outlets are not readily available and are 
commonly submerged when the nearby streams and 
rivers flood. Levees reduce the hazard of flooding. 
Winter cover crops protect the soil against scouring 
during periods of flooding. A good drainage system is 
needed in areas where a no-till system of planting is 
applied. Limiting fieldwork when the soil is wet minimizes 
soil compaction. . 

The pasture species selected for seeding should be 
those that are tolerant of the wetness. Rotation grazing, 
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proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 

A few areas are used as woodland. The wetness and 
the flooding are management concerns. Planting 
seedlings that have been transplanted once reduces the 
seedling mortality rate. Frequent, light thinning and 
harvesting can increase the vigor of the stand and 
reduce the windthrow hazard. Plant competition in 
existing stands can be controlled by removing vines and 
the less desirable trees and shrubs. Also, mowing, 
spraying, and disking are effective in controlling the 
competing vegetation during periods when the seedlings 
are becoming established. The trees can be logged 
during the drier parts of the year or when the soil is 
frozen. 

This soil is generally unsuited to dwellings and septic 
tank absorption fields and is poorly suited to most 
recreational uses. The occasional flooding, the seasonal 
wetness, and the moderate or moderately slow 
permeability limit these uses. 

The land capability classification is Illw. The woodland 
ordination symbol is 5W. 


Ud—Udorthents, loamy. These deep, gently sloping 
soils are in cut and filled areas and in landfills that have 
been blanketed with soil material. Earth moving and 
grading have removed or mixed the original surface 
layer, subsoil, and underlying material. Slope ranges 
from 1 to 4 percent. Most areas are 10 to 200 acres in 
size. 

Typically, the upper 24 inches is silty clay loam and 
clay loam. The underlying material is dark gray, firm and 
very firm clay loam. 

Included with these soils in mapping are small areas 
where fill is shallow over undisturbed soils. Also included 
are small areas of wood, metal, glass, rubber, and other 
debris. Inclusions make up about 20 percent of most 
areas. 

Runoff is medium on the Udorthents. The content of 
organic matter is very low. Permeability generally is very 
slow, but it varies. Available water capacity is very low. 
The soils are commonly neutral to moderately alkaline 
throughout. 

Controlling erosion, improving fertility and drainage, 
selecting adapted plant species, and preventing pollution 
are concerns in managing these soils. Grading and 
reshaping commonly are necessary to control runoff. 
Reseeding also helps to control runoff. In some areas 
outlet structures are used to control the flow of water 
into streams. Sediment ponds can be used to trap 
sediment. In some of the less sloping areas, surface and 
subsurface drains are installed. 

Species that can withstand the neutral to moderately 
alkaline reaction and low fertility should be selected for 
planting. Blanketing with topsoil hastens establishment 
of a plant cover. Mulching seedlings conserves moisture 
and increases growth rates. 
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Unless it is controlled, seepage from the included 
areas of toxic waste can result in the pollution of 
streams. Uneven settlement can occur in filled areas. 
Some borrow areas are ponded following periods of 
heavy rainfall. 

The suitability of these soils for building site 
development depends on the degree of soil compaction 
and the need for drainage. The soils are generally 
unsuited to septic tank absorption fields. Onsite 
investigation is needed to determine the suitability for 
specific land uses. 

No land capability classification or woodland ordination 
symbol is assigned. 


We—Westland clay loam. This deep, nearly level, 
very poorly drained soil is on stream terraces. It receives 
runoff from the higher adjacent soils and is subject to 
ponding. Slope is 0 to 2 percent. Most areas are long 
and narrow or irregularly shaped and range from 10 to 
several hundred acres in size. 

Typically, the surface layer is very dark gray, friable 
clay loam about 12 inches thick. The subsoil is about 31 
inches thick. The upper part is dark gray and gray, 
mottled, firm clay loam, and the lower part is dark gray, 
mottled, firm clay loam and friable, stratified gravelly 
sandy loam and sandy clay loam. The underlying 
material to a depth of about 60 inches is dark gray, 
loose very gravelly loamy coarse sand. In some areas 
the subsoil has more clay. In other areas the underlying 
material is sandy loam. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Sleeth and Whitaker soils 
on slight rises. Also included are areas of soils that are 
subject to rare flooding. Included soils make up about 10 
percent of most mapped areas. 

Permeability is moderate in the subsoil of the 
Westland soil and very rapid in the underlying material. 
Available water capacity is moderate. Runoff is very slow 
or ponded. A seasonal high water table is near or above 
the surface during extended wet periods. Tilth is fair. The 
surface layer has a high organic matter content. The 
potential for frost action is high. 

This soil is used mainly as cropland. It is well suited to 
corn, soybeans, small grain, hay, and pasture. Seasonal 
wetness and soil compaction are the main management 
concerns. A combination of surface and subsurface 
drains helps to lower the seasonal high water table. 
Deepening outlet ditches improves the effectiveness of 
the subsurface drainage system. In some areas outlets 
are submerged when the nearby ditches and streams 
flood. A good drainage system is needed in areas where 
a no-till system of planting is applied. Limiting fieldwork 
when the soil is wet minimizes compaction. 

The pasture species selected for planting should be 
those that are tolerant of the wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 


Soil Survey 


A few areas are used as woodland. The wetness is a 
limitation. Planting seedlings that have been transplanted 
once reduces the seedling mortality rate. Frequent, light 
thinning and harvesting can increase the vigor of the 
stand and reduce the windthrow hazard. Plant 
competition in existing stands can be controlled by 
removing vines and the less desirable trees and shrubs. 
Also, mowing, spraying, and disking are effective in 
controlling the competing vegetation during periods when 
the seedlings are becoming established. The trees can 
be logged during the drier parts of the year or when the 
soil is frozen. 

This soil is poorly suited to dwellings and septic tank 
absorption fields because of the ponding. Properly 
landscaping building sites helps to divert surface water 
away from foundations. Installing drains at the base of 
footings and coating the exterior of basement wails help 
to keep basements dry. The included soils that are 
subject to rare flooding should not be selected as 
building sites. Artificially draining the soil and 
strengthening or replacing the base material help to 
prevent the damage to local roads and streets caused 
by low strength, ponding, and frost action. Suitable fill 
material can raise the roads and streets and the septic 
tank absorption fields above high ponding levels. 
Sloughing is a hazard in shallow excavations. 

The land capability classification is Ilw. The woodland 
ordination symbol! is 5W. 


WhA—Whitaker loam, 0 to 3 percent slopes. This 
deep, nearly level, somewhat poorly drained soil 
generally is on stream terraces and along the shoreline 
of former glacial lakes. In a few areas it is on ground 
moraines. Most areas are irregularly shaped and range 
from 5 to 30 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 10 inches thick. The upper part of the 
subsoil is brown and yellowish brown, mottled, firm loam 
and clay loam. The lower part to a depth of about 60 
inches is light brownish gray and grayish brown, mottled, 
friable loam and sandy loam. In a few areas the subsoil 
has less clay. 

Included with this soil in mapping are small areas of 
Bennington, Martinsville, Milford, and Pewamo soils. 
Bennington soils formed in glacial till in slightly elevated 
areas on ground moraines. The well drained Martinsville 
soils are on low knolls on stream terraces and the 
shoreline of former glacial lakes. The very poorly drained 
Milford and Pewamo soils are along drainageways and in 
depressions. Also included are a few areas of soils that 
are subject to rare flooding and small areas of 
moderately well drained soils on slight rises. Included 
soils make up about 15 percent of most mapped areas. 

Permeability is moderate in the Whitaker soil. Available 
water capacity is high. Runoff is slow. Tilth is good. The 
surface layer has a moderate organic matter content. 
The potential for frost action is high. A seasonal high 
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Figure 8.—Harvesting corn on Blount silt loam, 0 to 2 percent slopes. Where drained, this soil meets the requirements for prime farmland. 


water table is at a depth of 1 to 3 feet during extended high water table. In some areas outlets for subsurface 
wet periods. drains are submerged when the nearby rivers and 

This soil is used mainly as cropland. It is well suited to streams flood. No-till planting or another system of 
corn, soybeans, small grain, hay, and pasture. The conservation tillage that leaves crop residue on the 
seasonal wetness is the main management concern. A surface helps to control erosion and increases the rate 


subsurface drainage system helps to lower the seasonal of water infiltration. A good drainage system is needed in 
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areas where a no-till system is applied. Returning crop 
residue to the soil and adding other organic material 
improve tilth and fertility. 

The pasture species selected for seeding should be 
those that are tolerant of the wetness. Rotation grazing, 
proper stocking rates, and deferred grazing when the soil 
is wet help to keep the pasture in good condition. 

A few areas are used as woodland. Plant competition 
is a management concern. In existing stands it can be 
controlled by removing vines and the less desirable trees 
and shrubs. 

This soil is moderately well suited to dweilings and 
poorly suited to septic tank absorption fields. The 
seasonal wetness is the main limitation affecting these 
uses. Properly landscaping building sites helps to divert 
surface water away from foundations. Installing drains at 
the base of footings and coating the exterior of 
basement walls help to keep basements dry. In some 
areas drainage outlets are submerged when the nearby 
rivers and streams flood. The included soils that are 
subject to flooding should not be selected as sites for 
buildings. Artificially draining the soil and strengthening 
or replacing the base material help to prevent the 
damage to local roads and streets caused by frost 
action. Sloughing is a hazard in shallow excavations. 
Installing perimeter drains around septic tank absorption 
fields helps to lower the seasonal high water table. 

The land capability classification is Ilw. The woodland 
ordination symbol is 3A. 


Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation’s 
prime farmland. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cultivated 


land, pasture, woodland, or other land, but it is not urban 
and built-up land or water areas. It either is used for food 
or fiber crops or is available for those crops. The soil 
qualities, growing season, and moisture supply are those 
needed for a well managed soil to produce a sustained 
high yield of crops in an economic manner. Prime 
farmland produces the highest yields with minimal inputs 
of energy and economic resources, and farming it results 
in the least damage to the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The level 
of acidity or alkalinity is acceptable. Prime farmland has 
few or no rocks and is permeable to water and air. It is 
not excessively erodible or saturated with water for long 
periods and is not frequently flooded during the growing 
season. The slope ranges mainly from 0 to 6 percent. 
More detailed information about the criteria for prime 
farmland is available at the local office of the Soil 
Conservation Service. 

About 246,000 acres in the survey area, or nearly 95 
percent of the total acreage, meets the soil requirements 
for prime farmland. Most of this acreage is used for corn 
and soybeans (fig. 8). 

A recent trend in land use in some parts of the county 
has been the loss of some prime farmland to industrial 
and urban uses. The loss of prime farmland to other 
uses puts pressure on marginal lands, which generally 
are more erodible, droughty, and less productive and 
cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed in table 5. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
“Detailed Soil Map Units.” 

Some soils that have a seasonal high water table 
qualify for prime farmland only in areas where this 
limitation has been overcome by drainage measures. 
The need for these measures is indicated after the map 
unit name in table 5. Onsite evaluation is needed to 
determine whether or not this limitation has been 
overcome by corrective measures. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

in preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 

The soils in the survey area are assigned to various 
interpretive groups at the end of each map unit 
description and in some of the tables. The groups for 
each map unit also are shown in the section 
“Interpretive Groups,” which follows the tables at the 
back of this survey. 


Crops and Pasture 


John H. Brown, district conservationist, Soil Conservation Service, 
helped prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops are listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed Soi! Map 
Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

The total area of Marion County is about 259,072 
acres. Of this total, about 209,000 acres was used for 
crops and pasture in 1984 (77). Most of this acreage 
was used for soybeans, corn, or winter wheat. Hay and 
oats were grown to a lesser extent. In 1982, about 
69,400 acres was used for corn, 85,300 acres for 
soybeans, and 33,400 acres for wheat (5). 

The potential for increased food production is good. 
Production can be increased by extending the latest 
crop-production technology to all of the cropland in the 
county. This soil survey can greatly facilitate the 
application of such technology. 

The paragraphs that follow describe the major 
management concerns on the cropland and pasture in 
the county. These concerns are wetness, water erosion, 
fertility, and tilth. 

Wetness is a major management concern on more 
than 80 percent of the land used for crops and pasture. 
Some soils are naturally so wet that the production of 
the crops commonly grown in the county is generally not 
feasible unless a drainage system is installed. Ponding 
and a seasonal high water table impede crop growth on 
very poorly drained soils, such as Latty, Milford, 
Paulding, and Pewamo. Because these soils dry out and 
warm up slowly in the spring, tillage and planting are 
often delayed. Subsurface and surface drains are used 
to remove excess water and thus allow early spring 
tillage and planting. Also, subsurface drains increase the 
depth to which plant roots can penetrate. 
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Unless drained, somewhat poorly drained soils, such 
as Bennington, Blount, and Del Rey, are so wet that the 
growth of most crops is impeded in most years and 
planting or harvesting is usually delayed. The wetness 
lowers yields. 

The design of surface and subsurface drainage 
systems varies with the kind of soil. Surface drains 
remove excess water from the surface. They generally 
are most effective on soils that have a high content of 
clay in the subsoil and are slowly permeable or very 
slowly permeable. Examples are Latty and Paulding 
soils. Subsurface drains remove excess water within the 
soil. The effectiveness of these drains depends primarily 
on the permeability of the soil and the availability of 
drainage outlets. 

A combination of surface and subsurface drains is 
needed in many areas of very poorly drained soils that 
are intensively row cropped. Examples are Latty, Milford, 
Paulding, and Pewamo soils. Drains should be more 
closely spaced in slowly permeable or very slowly 


permeable soils than in the more rapidly permeable soils. 


Finding adequate outlets for subsurface drainage 
systems is difficult in depressions and on broad flats on 
till plains and lake plains. 

Small areas of wetter soils along drainageways and in 
swales are commonly included with moderately well 
drained soils, such as Cardington, Glynwood, and 
Shinrock, in mapping. A drainage system is needed in 
some of these wetter areas. 

Maintaining a drainage system is more economical 
than replacing one. Establishing stone chutes and 
seeding ditchbanks and berms reduce the hazard of 
streambank erosion and stabilize the banks. Animal 
guards keep animals from damaging subsurface drains 
and blocking the flow of water. Replacing broken drains 
helps to prevent the accumulation of silt, which can 
block drainage. 

Information about the design of the drainage system 
for each soil in the county is available at the local office 
of the Marion Soil and Water Conservation District. 

Water erosion is a major management concern on 
about 25 percent of the land in Marion County. It is a 
hazard in areas where the slope is more than 2 percent, 
such as areas of Cardington and Shinrock soils and 
most areas of Glynwood soils. Excessive soil loss 
decreases the thickness of the original topsoil. As a 
result, subsoil material is mixed into the plow layer. Crop 
yields are reduced because of the loss of plant nutrients 
and a reduced available water capacity in the soil. When 
subsoil material, which is higher in content of clay than 
the original surface soil, is mixed into the plow layer, 
tilling is more difficult and larger applications of fertilizer 
are needed. Also, the susceptibility to crusting increases. 
Erosion is especially damaging to soils that have a 
moderately deep root zone, such as Milton and Fox 
soils, because it further reduces the thickness of the root 
zone. 


Soil Survey 


Erosion on farmland commonly increases the amount 
of sediment in streams. This sediment degrades water 
quality because it contains organic matter, plant 
nutrients, herbicides, and insecticides. Removing 
sediment deposited in stream channels and ditches is 
costly. Removal generally is required to restore adequate 
drainage. Control of erosion minimizes the pollution of 
streams by sediment and improves the water quality for 
municipal use, for recreation, and for fish and wildlife. 

Most erosion-control measures provide a protective 
ground cover that reduces the runoff rate, increases the 
rate of water infiltration, and improves tilth. No-till or 
another system of conservation tillage that leaves crop 
residue on the surface and a cropping sequence that 
includes forage crops of grasses and legumes are 
effective in controlling erosion on most soils. Such soils 
as Fox, Ockley, and Martinsville are well suited to no-till. 
A good drainage system is needed if a no-till system of 
planting is applied on wet soils, such as Blount, Milford, 
and Pewamo. 

Slopes are generally so short and irregular that 
contour tillage or terracing is not practical on the steeper 
soils, such as Cardington, Glynwood, and Shinrock. 
Grassed waterways are effective in controlling runoff and 
erosion (fig. 9). Natural drainageways are the best sites 
for waterways because a good channel commonly can 
be established with a minimum of shaping. The 
waterways should be wide and flat, so that they can be 
crossed by farm machinery and can slow the movement 
of water. Overcrowding the berm of the waterways 
during tillage often causes gullying. 

Soil fertility is naturally low in many of the upland soils 
that have a light colored surface layer. Generally, these 
soils are naturally lower in fertility and in organic matter 
content and more acid than soils having a dark surface 
layer. Soils on end moraines and stream terraces, such 
as Bennington, Fox, and Glynwood, are generally lower 
in natural fertility than other soils in the county. The most 
fertile soils generally are those on flood plains or in old 
prairie areas, such as Sloan, Elliott, and Pewamo soils. 

On all soils additions of lime and fertilizer should be 
based on the crop selected for planting and on the 
expected level of yields. The Cooperative Extension 
Service can help in determining the kind and amount of 
fertilizer and lime to be applied. 

Fall plowing is generally not a good practice on soils 
that have a surface layer of light colored silt loam 
because of crusting during winter and spring. If plowed in 
the fall, many of these soils are nearly as dense and 
hard at planting time as they were before they were 
plowed. Also, soils that have a slope of 2 percent or 
more are subject to erosion if they are fall plowed. 

Tilth commonly deteriorates if soils that have a surface 
layer of silty clay loam, such as Milford and Pewamo, or 
of silty clay, such as Latty, are plowed when wet. 
Plowing when these soils are wet results in the formation 
of clods. Because of the cloddiness, preparing a good 
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Figure 9.—A grassed waterway in an area of Pewamo silty clay loam. 


seedbec is difficult. Fall plowing of these soils generally 
results in improved tilth in the spring. 

Incorporating crop residue, manure, and other organic 
material into the surface layer maintains or improves soil 
structure and minimizes crusting. Incorporated residue 
that is exposed at the surface provides pathways for the 
movement of air and water. 

Compaction occurs if the soils are worked when wet 
or if they are subject to heavy traffic or heavy loads. It 
slows root growth, inhibits air and water movement, 
increases the likelihood of plowpans in plowed areas, 
and commonly decreases yields. Compaction can be 
minimized by tilling the soils at the proper moisture 
content and by planting deep-rooted legumes and 
grasses. 

Permanent pasture is a minor land use in Marion 
County. The pastures in the county are mainly in areas 
of soils that can be used as cropland. Some are in areas 


of eroded soils that were once cultivated and in narrow 
strips and irregularly shaped areas on flood plains. Most 
of the soils in the county are well suited to high-quality 
permanent pasture, although yields vary widely. Erosion 
control, a drainage system, additions of lime and 
fertilizer, and weed control are the major management 
needs. Also, measures that minimize surface compaction 
are needed. Examples are proper stocking rates, 
deferred grazing during wet periods, and pasture 
rotation. 

The species included in seeding mixtures should be 
based on soil properties and on the desired pasture 
management system. Mixtures of legumes and grasses 
have a higher nutrient value than grasses alone. Also, 
the legumes provide nitrogen for grass growth. Alfalfa 
and red clover can be seeded on well drained soils, such 
as Fox, Kendallville, Martinsville, and Ockley. Ladino 
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clover and alsike clover grow best on the wetter soils, 
such as Blount, Del Rey, and Pewamo. 

The field crops suited to the soils and climate of the 
survey area include many that are not commonly grown. 
Corn and soybeans are the main row crops. Wheat and 
oats are the most commonly grown small grains. 
Sunflowers, sorghum, rye, barley, and popcorn could be 
grown, and grass seed could be produced from 
bromegrass, fescue, timothy, and bluegrass. Also, 
legume seed from red clover, alsike clover, and alfalfa 
could be produced. Economic conditions generally 
determine whether these crops are grown. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. The 
land capability classification of each map unit also is 
shown in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that ensures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The criteria used in 
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grouping the soils do not include major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for woodland and for 
engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit (75). 
Only class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, Ile. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and 
subclass is shown in table 7. The capability classification 
of each map unit is given in the section ‘Detailed Soil 
Map Units” and in the yields table. 
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Woodland Management and Productivity 


Much of Marion County was forested at the time of 
settlement. Northern red oak, white oak, black oak, 
hickory, sugar maple, and other native trees grew on the 
better drained soils. Red maple, beech, white ash, pin 
oak, and American elm grew on the wetter soils (9). As a 
result of clearing, the acreage of woodland has been 
reduced to about 9,000 acres, or less than 4 percent of 
the county (77). This acreage occurs chiefly as scattered 
small woodlots throughout the county. The steepest, 
wettest, or less accessible parts of the farms have 
typically remained wooded. Most of the woodland has 
been cut over, and much of it has been grazed. 

The return from the sale of wood products is smaller 
than that from the sale of other farm products on 
individual farms, although some good-quality saw logs of 
northern red oak, white oak, and black walnut are 
harvested. Woodlots also provide firewood, lumber, 
edible nuts, wildlife habitat, esthetic value, and protection 
from strong winds. 

Information about forest management is available from 
the Ohio Department of Natural Resources, Division of 
Forestry; the Cooperative Extension Service; the 
Agricultural Stabilization and Conservation Service; and 
the Soil Conservation Service. 

Table 8 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination symbol for each soil. Soils 
assigned the same ordination symbol require the same 
general management and have about the same potential 
productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for an 
indicator tree species. The number indicates the volume, 
in cubic meters per hectare per year, which the indicator 
species can produce. The number 1 indicates low 
potential productivity; 2 and 3, moderate; 4 and 5, 
moderately high; 6 to 8, high; 9 to 11, very high; and 12 
to 39, extremely high. The second part of the symbol, a 
letter, indicates the major kind of soil limitation. The 
letter A indicates steep slopes; X, stoniness or 
rockiness; W, excess water in or on the soil; 7, toxic 
substances in the soil; D, restricted rooting depth; C, clay 
in the upper part of the soil; S, sandy texture; F, a high 
content of rock fragments in the soil; and Z, low 
strength. The letter A indicates that limitations or 
restrictions are insignificant. If a soil has more than one 
limitation, the priority is as follows: R, X, W, T, D, C, 8, F, 
and L. 

In table 8, s/ight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Equipment limitation reflects the characteristics and 
conditions of the soil that restrict use of the equipment 
generally needed in woodland management or 
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harvesting. The chief characteristics and conditions 
considered in the ratings are slope, stones on the 
surface, rock outcrops, soil wetness, and texture of the 
surface layer. A rating of s/ight indicates that under 
normal conditions the kind of equipment or season of 
use is not significantly restricted by soil factors. Soil 
wetness can restrict equipment use, but the wet period 
does not exceed 1 month. A rating of moderaie indicates 
that equipment use is moderately restricted because of 
one or more soil factors. If the soil is wet, the wetness 
restricts equipment use for a period of 1 to 3 months. A 
rating of severe indicates that equipment use is severely 
restricted either as to the kind of equipment that can be 
used or the season of use. If the soil is wet, the wetness 
restricts equipment use for more than 3 months. 

Seedling mortality refers to the death of naturally 
occurring or planted tree seedlings, as influenced by the 
kinds of soil, soil wetness, or topographic conditions. 
The factors used in rating the soils for seedling mortality 
are texture of the surface layer, depth to a seasonal high 
water table and the length of the period when the water 
table is high, rock fragments in the surface layer, 
effective rooting depth, and slope aspect. A rating of 
slight indicates that seedling mortality is not likely to be a 
problem under normal conditions. Expected mortality is 
less than 25 percent. A rating of moderate indicates that 
some problems from seedling mortality can be expected. 
Extra precautions are advisable. Expected mortality is 25 
to 50 percent. A rating of severe indicates that seedling 
mortality is a serious problem. Extra precautions are 
important. Replanting may be necessary. Expected 
mortality is more than 50 percent. 

Windthrow hazard is the likelihood that trees will be 
uprooted by the wind because the soil is not deep 
enough for adequate root anchorage. The main 
restrictions that affect rooting are a seasonal high water 
table and the depth to bedrock, a fragipan, or other 
limiting layers. A rating of s/ight indicates that under 
normal conditions no trees are blown down by the wind. 
Strong winds may damage trees, but they do not uproot 
them. A rating of moderate indicates that some trees can 
be blown down during periods when the soil is wet and 
winds are moderate or strong. A rating of severe 
indicates that many trees can be blown down during 
these periods. 

Plant competition ratings indicate the degree to which 
undesirable species are expected to invade and grow 
when openings are made in the tree canopy. The main 
factors that affect plant competition are the depth to the 
water table and the available water capacity. A rating of 
slight indicates that competition from undesirable plants 
is not likely to prevent natural regeneration or suppress 
the more desirable species. Planted seedlings can 
become established without undue competition. A rating 
of moderate indicates that competition may delay the 
establishment of desirable species. Competition may 
hamper stand development, but it will not prevent the 
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eventual development of fully stocked stands. A rating of 
severe indicates that competition can be expected to 
prevent regeneration unless precautionary measures are 
applied. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a sife index and as a 
volume number. The site index is the average height, in 
feet, that dominant and codominant trees of a given 
species attain in a specified number of years. The site 
index applies to fully stocked, even-aged, unmanaged 
stands. Commonly grown trees are those that woodland 
managers generally favor in intermediate or improvement 
cuttings. They are selected on the basis of growth rate, 
quality, value, and marketability. 

The vo/ume, a number, is the yield likely to be 
produced by the most important trees. This number, 
expressed as cubic feet per acre per year, indicates the 
amount of fiber produced on a fully stocked, even-aged, 
unmanaged stand. 

The first species listed under common trees for a soil 
is the indicator species for that soil. It is the dominant 
species on the soil and the one that determines the 
ordination class. 

Trees to plant are those that are suitable for 
commercial wood production. 


Windbreaks and Environmental Plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on a 
well prepared site and maintained in good condition. 

Table 9 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 9 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from the Ohio Department of Natural 
Resources, Division of Forestry; from local offices of the 
Soil Conservation Service or the Cooperative Extension 
Service; or from a commercial nursery. 


Soil Survey 


Recreation 


Marion County has many recreational areas. The Big 
Island Wildlife Area, a 1,900-acre reserve, is in the 
western part of the county, north of the Scioto River. 
Approximately 1,400 acres of the Delaware Reservoir 
Wildlife Area is in the county, east of Waldo. The Killdeer 
Plains Wildlife Area includes about 260 acres in the 
northern part of the county. Several private camping 
areas and sportsmen clubs provide opportunities for a 
wide range of outdoor activities. 

The city of Marion and many of the villages and 
schools in the county have parks equipped with athletic 
fields, playground equipment, tennis courts, and 
swimming pools. The county has several 18-hole golf 
courses. The recreational areas in the county are ona 
wide variety of soils. 

Additional information about the recreational areas in 
the county can be obtained from the Marion County 
Regional Planning Commission and the Marion Area 
Chamber of Commerce. 

The soils of the survey area are rated in table 10 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 10, the degree of soil limitation is expressed 
as slight, moderate, or severe. Sight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 10 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
13 and interpretations for dwellings without basements 
and for local roads and streets in table 12. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
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heavy foot traffic and some vehicular traffic. The best 
soils have gentle slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock should be considered. 

Paths and trails for hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


Wildlife Habitat 


R.E. Sturgeon, wildlife area supervisor, Killdeer Plains Wildlife Area, 
Ohio Department of Natural Resources, Division of Wildlife, helped 
prepare this section. 


Wildlife is an important natural resource in Marion 
County. The Big Island Wildlife Area near New 
Bloomington, the Delaware Reservoir Wildlife Area near 
Waldo, and the Killdeer Plains Wildlife Area northwest of 
Morral are owned and operated by the Ohio Department 
of Natural Resources, Division of Wildlife. These areas 
are available to the public for hunting and fishing. 

Cottontail rabbit, bobwhite quail, and ring-necked 
pheasant were once the most abundant openland game 
species in the county. The population of these species 
has decreased greatly, however, because the removal of 
fence rows and fall plowing have reduced the extent of 
their habitat and the supply of their winter food. The 
population of white-tailed deer is moderately high and is 
increasing. The extent of the habitat for this species has 
increased because of the availability of pastures and 
woodlots that are no longer being grazed by cattle or 
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sheep. Furbearers, particularly fox, raccoon, and 
muskrat, are plentiful, as are fox squirrel and woodchuck. 
Many different species of nesting and migrant birds also 
inhabit the county. Ducks and geese are numerous in 
the wildlife areas and on scattered ponds and wetlands. 

If properly managed, all of the soils in the county can 
provide food and shelter for wildlife. Incorporating 
openland, wetland, and woodland wildlife habitat into a 
single area attracts the widest variety of wildlife species 
to the area. 

Habitat for wetland wildlife can be developed in 
undrained depressions on uplands and in old stream 
meanders on flood plains. Ponds also can be used as 
habitat for wetland wildlife. Special plantings help to 
attract waterfowl. 

Habitat for openland wildlife can be developed in 
eroded areas by planting mixtures of meadow plants and 
shrubs that provide food and shelter. A good plant cover 
helps to control erosion in these areas. 

Woodlots and windbreaks around farm buildings can 
provide food and shelter for wildlife if they are made up 
of suitable species. Creating a special habitat through 
the use of birdhouses, bird feeders, seed crops, and 
flowers helps to attract specific songbirds. 

Additional information about the development of 
wildlife habitat can be obtained from the local game 
protector and the local office of the Cooperative 
Extension Service or the Soil Conservation Service. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 11, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor (7). A rating of good indicates that the element 
or kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
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and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are foxtail, goldenrod, ragweed, 
smartweed, and fall panicum. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, sweetgum, apple, 
hawthorn, dogwood, hickory, blackberry, and raspberry. 
Examples of fruit-producing shrubs that are suitable for 
planting on soils rated good are Russian-olive, autumn- 
olive, and crabapple. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, cedar, 
and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, slope, 
and surface stoniness. Examples of wetland plants are 
smartweed, wild millet, cattails, willow, rushes, sedges, 
and reeds. 
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Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
shallow ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for opentand wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field 
sparrow, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include 
woodcock, thrushes, woodpeckers, squirrels, red fox, 
raccoon, and deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, and mink. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
Soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 
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Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 12 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
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observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock or a very firm dense layer, stone content, soil 
texture, and slope. The time of the year that excavations 
can be made is affected by the depth to a seasonal high 
water table and the susceptibility of the soil to flooding. 
The resistance of the excavation walls or banks to 
sloughing or caving is affected by soil texture and the 
depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock, large stones, slope, and flooding 
affect the ease of excavation and construction. 
Landscaping and grading that require cuts and fills of 
more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock, a high water table, flooding, 
large stones, and slope affect the ease of excavating 
and grading. Soil strength (as inferred from the 
engineering classification of the soil), shrink-swell 
potential, frost action potential, and depth to a high 
water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock, the 
available water capacity in the upper 40 inches, and the 
content of salts, sodium, and sulfidic materials affect 
plant growth. Flooding, wetness, slope, stoniness, and 
the amount of sand, clay, or organic matter in the 
surface layer affect trafficability after vegetation is 
established. 


Sanitary Facilities 


Table 13 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight it soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
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special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 13 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields ate areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock, and 
flooding affect absorption of the effluent. Large stones or 
bedrock interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 13 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock, flooding, large stones, and content of 
organic matter. 
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Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
ot sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope and 
bedrock can cause construction problems, and large 
stones can hinder compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench.and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 13 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock, a high water table, slope, 
and flooding affect both types of landfill. Texture, stones 
and boulders, highly organic layers, soil reaction, and 
content of salts and sodium affect trench type landfills. 
Unless otherwise stated, the ratings apply only to that 
part of the soil within a depth of about 6 feet. For deeper 
trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock or the water table to permit revegetation. The 
soil material used as final cover for a landfill should be 
suitable for plants. The surface layer generally has the 
best workability, more organic matter, and the best 
potential for plants. Material from the surface layer 
should be stockpiled for use as the final cover. 


Construction Materials 


Table 14 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
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sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes. of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to:3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. !n table 14, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
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given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, ‘bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 15 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees; and aquifer-fed 
excavated ponds. The limitations are considered s/ight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and are 
easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
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difficult to overcome that special design, significant 
increase in construction costs, and possibly increased 
maintenance are required. 

This table also gives for each soil the restrictive 
features that affect drainage, terraces and diversions, 
and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankmenits, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 


only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original surface. 
Excavated ponds are affected by depth to a permanent 
water table, permeability of the aquifer, and quality of the 
water as inferred from the salinity of the soil. Depth to 
bedrock and the content of large stones affect the ease 
of excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock or to other layers that affect the rate of water 
movement; permeability; depth to a high water table or 
depth of standing water if the soil is subject to ponding; 
slope; susceptibility to flooding; subsidence of organic 
layers; and potential frost action. Excavating and grading 
and the stability of ditchbanks are affected by depth to 
bedrock, large stones, slope, and the hazard of cutbanks 
caving. Availability of drainage outlets is not considered 
in the ratings. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of soil blowing or water 
erosion, an excessively coarse texture, and restricted 
permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock affect the 
construction of grassed waterways. A hazard of soil 
blowing, low available water capacity, restricted rooting 
depth, toxic substances such as salts or sodium, and 
restricted permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 
table 19. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 16 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter (fig. 10). “Loam,” for example, is soil that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, ‘‘gravelly.” Textural terms 
are defined in the Glossary. 


percent sand 
—_——__ 


Figure 10.—Percentages of clay, silt, and sand in the basic USDA 
soil textural classes. 


Classification of the soils is determined according to 
the Unified soil classification system (3) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (2). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL- 
ML. 


The AASHTO sysiem classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
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of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are generally rounded to the nearest 5 
percent. Thus, if the ranges of gradation and Atterberg 
limits extend a marginal amount (1 or 2 percentage 
points) across classification boundaries, the classification 
in the marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 17 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
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the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 miilimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity reters to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-sweil potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
sweiling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 
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Shrink-swell potential classes are based on the 
change in !ength of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and /igh, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 20 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 20 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
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except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 17, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 18 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hyarologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

- Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having avery slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

If a soil is assigned to two hydrologic groups in table 
18, the first letter is for drained areas and the second is 
for undrained areas. 
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Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 18 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
occasional, and frequent. None means that flooding is 
not probable; rare that it is unlikely but possible under 
unusual weather conditions; occas/ona/ that it occurs, on 
the average, once or less in 2 years; and frequent that it 
occurs, on the average, more than once in 2 years. 
Duration is expressed as very brief if less than 2 days, 
brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 18 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 18. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 
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Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is either 
soft or hard. If the rock is soft or fractured, excavations 
can be made with trenching machines, backhoes, or 
small rippers. If the rock is hard or massive, blasting or 
special equipment generally is needed for excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are the most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. \t is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Physical and Chemical Analyses of 
Selected Soils 


Many of the soils in Marion County were sampled by 
the Soil Characterization Laboratory, Department of 
Agronomy, Ohio State University, Columbus, Ohio. The 
physical and chemical data obtained from most of the 
samples include particle-size distribution, reaction, 
organic matter content, and calcium carbonate 
equivalent. 

These data were used in classifying and correlating 
the soils and in evaluating their behavior under various 
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land uses. Four pedons were selected as representative 
of their respective series and are described under the 
heading ‘Soil Series and Their Morphology.”’ These 
series and their laboratory identification numbers are 
Blount series (MR-7), Glynwood series (MR-5), Latty 
series (MR-6), and Milford series (MR-4). 

in addition to the Marion County data, laboratory data 
are available from nearby counties in north-central Ohio, 
which have many of the same soils. Data from these 
counties and from Marion County are on file at the 
Department of Agronomy, Ohio State University; the 
Ohio Department of Natural Resources, Division of Soil 
and Water Conservation; and the Soil Conservation 
Service, State Office, Columbus, Ohio. 


Engineering Index Test Data 


Table 19 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
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area. The pedons are representative of the series 
described in the section “Soil Series and Their 
Morphology.” The soil samples were tested by the Ohio 
Department of Transportation, Division of Highways, 
Bureau of Testing, Soils and Foundation Section. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are AASHTO classification—M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method A—T 99 
(AASHTO), D 698 (ASTM). 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (76). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 20 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Alfisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aqualf (Aqu, meaning 
water, plus a/f, from Alfisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Ochraqualf (Ochr, meaning light 
colored surface layer, plus aqua/f, the suborder of the 
Alfisols that has an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Aeric identifies the subgroup that is drier than the typical 
great group. An example is Aeric Ochraqualfs. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine, illitic, mesic Aeric 
Ochraqualts. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the underlying 
material can differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soi Survey Manual (74). Many 
of the technical terms used in the descriptions are 
defined in Soi! Taxonomy (76). Unless otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section ‘Detailed Soil Map Units.” 


Bennington Series 


The Bennington series consists of deep, somewhat 
poorly drained, slowly permeable soils in slightly 
dissected areas on ground moraines. These soils formed 
in loamy glacial till. Slope ranges from 0 to 3 percent. 

Bennington soils are similar to Blount, Del Rey, and 
Elliott soils and are commonly adjacent to Cardington 
and Pewamo soils. Blount soils typically have a subsoil 
that is less acid than that of the Bennington soils. 
Cardington soils are moderately well drained and are on 
low knolls and side slopes. Del Rey soils have a lower 
content of coarse fragments throughout than the 
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Bennington soils. Elliott soils have a mollic epipedon. 
Pewamo soils are very poorly drained and are on broad 
flats, in depressions, and along drainageways. 

Typical pedon of Bennington silt loam, 0 to 3 percent 
slopes, in an area of Tully Township about 0.7 mile west 
of Martel; about 990 feet west and 1,320 feet south of 
the northeast corner of sec. 29, T.4S.,R.17E. 


Ap—0 to 11 inches; dark grayish brown (2.5Y 4/2) silt 
loam, light gray (2.5Y 7/2) dry; weak fine and very 
fine granular structure; friable; common very fine 
roots; few coarse fragments; slightly acid; abrupt 
smooth boundary. 

BE—11 to 13 inches; yellowish brown (10YR 5/6) silty 
clay loam; common medium prominent gray (10YR 
6/1) and few medium distinct brown (10YR 5/3) 
mottles; moderate medium and fine subangular 
blocky structure; firm; few fine and very fine roots; 
many distinct light brownish gray (10YR 6/2) silt 
coatings on faces of peds; few faint grayish brown 
(10YR 5/2) clay films on faces of peds; few coarse 
fragments; strongly acid; abrupt wavy boundary. 

Biti—13 to 18 inches; brown (10YR 5/3) silty clay loam; 
common coarse distinct yellowish brown (10YR 5/6) 
and common medium distinct gray (10YR 6/1) 
mottles; moderate medium angular blocky structure; 
firm; few fine and very fine roots; many faint grayish 
brown (2.5Y 5/2) clay films on faces of peds; few 
coarse fragments; strongly acid; clear wavy 
boundary. 

Bt2—18 to 31 inches; yellowish brown (10YR 5/6) clay 
loam; many medium prominent grayish brown (10YR 
5/2) and few medium faint yellowish brown (10YR 
5/4) mottles; weak coarse prismatic structure 
parting to moderate coarse angular blocky; firm; few 
very fine roots; many faint dark grayish brown (10YR 
4/2) clay films on faces of peds; few coarse 
fragments; strongly acid in the upper part grading to 
neutral in the lower part; clear wavy boundary. 

BC—31 to 36 inches; dark yellowish brown (10YR 4/4) 
clay loam; common medium distinct yellowish brown 
(10YR 5/6) and few fine distinct grayish brown 
(10YR 5/2) mottles; weak coarse prismatic 
structure; friable; few very fine roots; very few faint 
dark grayish brown (10YR 4/2) clay films on faces 
of peds; few coarse fragments; slight effervescence; 
mildly alkaline; gradual wavy boundary. 

C1i—36 to 56 inches; brown (10YR 4/3) loam; common 
medium distinct gray (10YR 5/1) and few fine 
distinct yellowish brown (10YR 5/6) mottles; 
massive; firm; common distinct gray (10YR 5/1) 
coatings in vertical seams; common prominent light 
gray (10YR 6/1) carbonate coatings in vertical 
seams; about 5 percent coarse fragments; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 
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C2—56 to 60 inches; yellowish brown (10YR 5/4) clay 
loam; common medium faint yellowish brown (10YR 
5/6) mottles; massive; firm; common distinct gray 
(10YR 5/1) coatings in vertical seams; common 
prominent light gray (10YR 6/1) carbonate coatings 
in vertical seams; about 10 percent coarse 
fragments; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 31 to 48 
inches. The depth to carbonates ranges from 29 to 43 
inches. The content of coarse fragments is 1 to 5 
percent in the solum and 2 to 10 percent in the C 
horizon. 

The Ap horizon has hue of 10YR or 2.5Y, value of 4 or 
5, and chroma of 1 or 2. The Bt horizon has hue of 
10YR or 2.5Y, value of 4 or 5, and chroma of 2 to 6. It is 
silty clay loam or clay loam. The C horizon has value of 
4 or 5 and chroma of 2 to 4. It is clay loam, silty clay 
loam, or loam. 


Blount Series 


The Blount series consists of deep, somewhat poorly 
drained, slowly permeable or moderately slowly 
permeable soils on ground moraines and end moraines. 
These soils formed in loamy glacial till that has a high 
content of lime. Slope ranges from 0 to 6 percent. 

Blount soils are similar to Bennington, Del Rey, and 
Elliott soils and are commonly adjacent to Glynwood and 
Pewamo soils. Bennington soils typically are more acid in 
the subsoil than the Blount soils. Del Rey soils have 
fewer coarse fragments throughout than the Blount soil. 
Elliott soils have a mollic epipedon. Glynwood soils are 
moderately well drained and are on side slopes and on 
low ridges and knolls. Pewamo soils are very poorly 
drained and are on broad flats, in depressions, and 
along drainageways. 

Typical pecon of Blount silt loam, 0 to 2 percent 
slopes, in an area of Claridon Township about 2.7 miles 
west-southwest of Claridon; about 2,300 feet east and 
1,800 feet north of the southwest corner of sec. 29, T. 5 
S., R. 16 E. 


Ap—0 to 11 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; moderate 
medium granular structure; friable; common fine and 
very fine roots; neutral; abrupt smooth boundary. 

Bi—11 to 14 inches; brown (10YR 5/3) silty clay; 
common medium distinct yellowish brown (10YR 
5/6) and common medium faint grayish brown 
(10YR 5/2) mottles; moderate medium and fine 
subangular blocky structure; firm; few fine and very 
fine roots; few faint grayish brown (10YR 5/2) clay 
films on faces of peds; many faint grayish brown 
(10YR 5/2) silt coatings on faces of peds; few 


Marion County, Ohio 


coarse fragments; slightly acid; clear smooth 
boundary. 

Btg—14 to 20 inches; grayish brown (10YR 5/2) silty 
clay; many medium prominent yellowish brown 
(10YR 5/6) and common medium distinct dark 
yellowish brown (10YR 4/4) mottles; moderate 
medium subangular blocky structure; firm; few very 
fine roots; common distinct dark grayish brown 
(10YR 4/2) clay films on faces of peds; few coarse 
fragments; slightly acid; clear wavy boundary. 

B't—-20 to 26 inches; yellowish brown (10YR 5/4) silty 
clay; common medium distinct grayish brown (10YR 
5/2) and common medium faint yellowish brown 
(10YR 5/6) mottles; moderate coarse and medium 
subangular blocky structure; firm; few very fine 
roots; few distinct dark grayish brown (10YR 4/2) 
clay films on faces of peds; few coarse fragments; 
mildly alkaline; clear wavy boundary. 

BC—26 to 32 inches; brown (10YR 5/3) silty clay loam; 
common medium distinct yellowish brown (10YR 
5/6) and common medium distinct gray (10YR 5/1) 
mottles; moderate coarse subangular blocky 
structure; firm; few very fine roots; very few faint 
dark grayish brown (10YR 4/2) clay films on vertical 
faces of peds; few coarse fragments; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C—32 to 60 inches; yellowish brown (10YR 5/4) clay 
loam; common medium distinct grayish brown (10YR 
5/2) and common medium faint yellowish brown 
(10YR 5/6) mottles; massive; firm; about 5 percent 
coarse fragments; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 24 to 45 
inches. The depth to carbonates ranges from 21 to 40 
inches. The content of coarse fragments is 0 to 5 
percent in the solum and 2 to 10 percent in the C 
horizon. 

The Ap horizon has chroma of 2 or 3. The Bt, Btg, and 
B’t horizons have value of 4 or 5 and chroma of 2 to 4. 
They are clay loam, silty clay loam, silty clay, or clay. 
The C horizon has value of 4 or 5 and chroma of 2 to 6. 
It is silty clay loam or clay loam. 


Cardington Series 


The Cardington series consists of deep, moderately 
well drained, moderately slowly permeable soils on 
ground moraines. These soils formed in loamy glacial till. 
Slope ranges from 2 to 12 percent. 

Cardington soils are similar to Centerburg, Glynwood, 
and Shinrock soils and are commonly adjacent to 
Bennington and Pewamo soils. Bennington soils are 
somewhat poorly drained and are in slightly dissected 
areas on ground moraines. Centerburg soils have less 
clay in the subsoil than the Cardington soils. Glynwood 
soils are less acid in the subsoil than the Cardington 
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soils. Pewamo soils have a mollic epipedon. They are 
very poorly drained and are on broad flats, in 
depressions, and along drainageways. Shinrock soils 
have fewer coarse fragments throughout than the 
Cardington soils. 

Typical pedon of Cardington silt loam, 2 to 6 percent 
slopes, in an area of Tully Township about 1.3 miles 
southeast of Martel; about 2,640 feet west and 740 feet 
south of the northeast corner of sec. 34, T.4.S., R. 17 
E. 


Ap—0 to 9 inches; brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; weak fine and very fine 
granular structure; friable; few fine and very fine 
roots; few coarse fragments; strongly acid; abrupt 
smooth boundary. 

Bti—9 to 12 inches; yellowish brown (10YR 5/4) silty 
clay loam; common medium faint yellowish brown 
(10YR 5/6) mottles; moderate medium and fine 
subangular blocky structure; firm; few fine and very 
fine roots; few faint brown (10YR 5/3) clay films on 
faces of peds; common faint brown (10YR 5/3) silt 
coatings on faces of peds; few coarse fragments; 
strongly acid; clear wavy boundary. 

Bt2—12 to 17 inches; yellowish brown (10YR 5/4) silty 
clay; common medium faint yellowish brown (10YR 
5/6) mottles; moderate medium and fine subangular 
blocky structure; firm; few fine and very fine roots; 
few faint brown (10YR 4/3) clay films on faces of 
peds; common faint brown (10YR 5/3) silt coatings 
on faces of peds; few coarse fragments; strongly 
acid; clear wavy boundary. 

Bt3—17 to 26 inches; dark yellowish brown (10YR 4/4) 
silty clay; common medium distinct yellowish brown 
(10YR 5/6) and few fine distinct grayish brown 
(10YR 5/2) mottles; moderate medium subangular 
blocky ‘structure; firm; few fine and very fine roots; 
common distinct dark grayish brown (10YR 4/2) clay 
films on faces of peds; many distinct brown (10YR 
5/3) silt coatings on faces of peds; few fine black 
(10YR 2/1) concretions (iron and manganese 
oxides); few coarse fragments; medium acid; clear 
wavy boundary. 

Bt4—26 to 29 inches; dark yellowish brown (10YR 4/4) 
clay loam; common medium distinct yellowish brown 
(10YR 5/6) and common medium distinct grayish 
brown (10YR 5/2) mottles; moderate coarse 
subangular blocky structure; firm; common faint dark 
grayish brown (10YR 4/2) clay films on faces of 
peds; many distinct grayish brown (10YR 5/2) silt 
coatings on faces of peds; many fine black (10YR 
2/1) concretions (iron and manganese oxides); 
about 5 percent coarse fragments; slightly acid; 
gradual wavy boundary. 

C1i—29 to 36 inches; brown (10YR 4/3) clay loam; 
common coarse distinct yellowish brown (10YR 5/6) 
and many medium distinct grayish brown (10YR 5/2) 
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mottles; weak coarse subangular blocky structure; 
firm; about 10 percent coarse fragments; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C2—36 to 60 inches; brown (10YR 4/3) clay loam; 
common coarse distinct yellowish brown (10YR 5/6) 
and many medium distinct grayish brown (10YR 5/2) 
mottles; massive; firm; about 10 percent coarse 
fragments; strong effervescence; moderately 
alkaline. 


The thickness of the solum typically ranges from 28 to 
40 inches. In eroded areas, however, it ranges from 22 
to 34 inches. The depth to carbonates ranges from 26 to 
34 inches. The content of coarse fragments is 1 to 8 
percent in the solum and 2 to 10 percent in the C 
horizon. 

The Ap horizon has value of 4 or 5. The Bt horizon 
has value of 4 or 5 and chroma of 3 to 6. It is silty clay, 
silty clay loam, or clay loam. The C horizon has value of 
4 or § and chroma of 2 to 4. It is silty clay loam, loam, or 
clay loam. 


Centerburg Series 


The Centerburg series consists of deep, moderately 
well drained, moderately slowly permeable soils on 
ground moraines and end moraines. These soils formed 
in loamy glacial till. Slope ranges from 1 to 4 percent. 

Centerburg soils are similar to Cardington and 
Glynwodd soils and are commonly adjacent to Milford 
soils. Cardington and Glynwood soils have more clay in 
the subsoil than the Centerburg soils. Milford soils are 
very poorly drained and are on broad flats, in shallow 
depressions, and along drainageways. 

Typical pedon of Centerburg silt loam, 1 to 4 percent 
slopes, in an area of Scott Township about 2.5 miles 
south-southwest of Kirkpatrick; about 1,400 feet south 
and 2,520 feet west of the northeast corner of sec. 33, 
T.4S.,R. 16 E. 


Ap—O to 9 inches; brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; moderate fine and very fine 
granular structure; friable; common fine and medium 
roots; medium acid; few coarse fragments; abrupt 
smooth boundary. 

Bti—9 to 14 inches; yellowish brown (10YR 5/6) clay 
loam; moderate medium distinct brown (10YR 5/3) 
mottles; moderate fine subangular blocky structure; 
firm; common fine and very fine roots; few distinct 
dark yellowish brown (10YR 4/4) clay films on faces 
of peds; common faint yellowish brown (10YR 5/4) 
silt coatings on faces of peds; few distinct brown 
(10YR 4/3) organic coatings on faces of peds; few 
coarse fragments; medium acid; clear wavy 
boundary. 

Bt2—14 to 18 inches; dark yellowish brown (10YR 4/4) 
clay loam; many medium distinct yellowish brown 
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(10YR 5/6) and few medium distinct grayish brown 
(10YR 5/2) mottles; moderate medium and fine 
subangular blocky structure; firm; few fine and very 
fine roots; common distinct brown (10YR 5/3) clay 
films and silt coatings on faces of peds; few coarse 
fragments; slightly acid; clear wavy boundary. 

Bt3—18 to 24 inches; dark yellowish brown (10YR 4/4) 
clay loam; common medium distinct dark grayish 
brown (10YR 4/2) and few medium distinct 
yellowish brown (10YR 5/6) mottles; weak medium 
subangular blocky structure; firm; few very fine 
roots; common distinct brown (10YR 4/3) clay films 
on faces of peds; about 10 percent coarse 
fragments; neutral; clear wavy boundary. 

BC—24 to 37 inches; brown (10YR 5/3) clay loam; 
common medium distinct yellowish brown (10YR 
5/6) and common coarse distinct gray (10YR 5/1) 
mottles; weak medium and thick platy structure; firm; 
few coarse fragments; slight effervescence; mildly 
alkaline; gradual wavy boundary. 

C—37 to 60 inches; brown (10YR 5/3) loam; common 
coarse distinct yellowish brown (10YR 5/6) and 
common coarse distinct gray (10YR 5/1) mottles; 
massive; firm; gray (N 6/0) vertical and horizontal 
seams; few coarse fragments; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 26 to 50 
inches. The content of coarse fragments is 0 to 5 
percent in the solum and 2 to 10 percent in the C 
horizon. 

The Ap horizon has chroma of 2 or 3. The Bt horizon 
has value of 4 or 5 and chroma of 3 to 6. It is silty clay 
loam or clay loam. The C horizon has value of 4 or 5 
and chroma of 3 or 4. It is silt loam or loam. 


Del Rey Series 


The Del Rey series consists of deep, somewhat poorly 
drained, slowly permeable soils on lake plains. These 
soils formed in stratified lacustrine sediments. Slope 
ranges from 0 to 3 percent. 

Del Rey soils are similar to Bennington and Blount 
soils and are commonly adjacent to Milford and Shinrock 
soils. Bennington and Blount soils have coarse 
fragments throughout the solum. Milford soils are very 
poorly drained and are on broad flats, in depressions, 
and along drainageways. Shinrock soils are moderately 
well drained and are on low knolls and side slopes. 

Typical pedon of Del Rey silt loam, 0 to 3 percent 
slopes, in an area of Salt Rock Township about 3 miles 
south-southwest of Morral; about 159 feet east and 
1,980 feet north of the southwest corner of sec. 34, T. 4 
S., R. 14 E. 


Ap—0 to 11 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak fine 
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and very fine granular structure; friable; common 
fine and very fine roots; few medium black (10YR 
2/1) concretions (iron and manganese oxides); 
slightly acid; abrupt wavy boundary. 

Bti—11 to 16 inches; yellowish brown (10YR 5/6) silty 
clay loam; few fine prominent grayish brown (10YR 
5/2) mottles; moderate medium and fine subangular 
blocky structure; firm; common fine and very fine 
roots; few faint brown (10YR 4/3) clay films in 
pores; many distinct grayish brown (10YR 5/2) silt 
coatings on faces of peds; few medium black (10YR 
2/1) concretions (iron and manganese oxides); 
medium acid; clear wavy boundary. 

Bt2—16 to 28 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; few fine distinct yellowish brown 
(10YR 5/6) and few fine distinct grayish brown 
(10YR 5/2) mottles; moderate medium subangular 
blocky structure; firm; few fine and very fine roots; 
stratified with silty clay in the lower part; common 
faint dark grayish brown (10YR 4/2) clay films on 
vertical faces of peds; many distinct grayish brown 
(10YR 5/2) silt coatings on faces of peds; common 
medium black (10YR 2/1) concretions (iron and 
manganese oxides); slightly acid; clear wavy 
boundary. 

BC-—-28 to 32 inches; yellowish brown (10YR 5/4) silty 
clay loam; common medium distinct gray (10YR 5/1) 
and common medium faint yellowish brown (10YR 
5/6) mottles; weak coarse subangular blocky 
structure; firm; few fine and very fine roots; very few 
faint dark grayish brown (10YR 4/2) clay films on 
vertical faces of peds; many distinct dark grayish 
brown (10YR 4/2) silt coatings on faces of peds; 
few medium black (10YR 2/1) concretions (iron and 
manganese oxides); neutral; clear wavy boundary. 

C—32 to 60 inches; dark yellowish brown (10YR 4/4) silt 
loam that has thin strata of fine sandy loam; 
common coarse distinct yellowish brown (10YR 5/6) 
and common coarse distinct gray (10YR 5/1) 
mottles; massive; friable; common medium black 
(10YR 2/1) concretions (iron and manganese 
oxides); slight effervescence; mildly alkaline. 


The thickness of the solum ranges from 24 to 46 
inches. It is commonly the same as the depth to 
carbonates. 

The Bt horizon has value of 4 to 6 and chroma of 2 to 
6. It is silty clay loam or silty clay. The C horizon has 
value of 4 to 6 and chroma of 2 to 8. It is dominantly silt 
loam or silty clay loam. In many pedons, however, it is 
stratified with fine sandy loam or silty clay. 


Elliott Series 


The Elliott series consists of deep, somewhat poorly 
drained, moderately slowly permeable or slowly 
permeable soils on ground moraines. These soils formed 
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in loamy glacial till that has a high content of lime. Slope 
ranges from 0 to 3 percent. 

The Elliott soils are similar to Bennington and Blount 
soils and are commonly adjacent to Blount and Pewamo 
soils. Bennington and Blount soils have an ochric 
epipedon. They are in the higher landscape positions. 
Pewamo soils are very poorly drained and are on broad 
flats, in depressions, and along drainageways. 

Typical pedon of Elliott silty clay loam, 0 to 3 percent 
slopes, in an area of Claridon Township about 0.9 mile 
southwest of Claridon; about 660 feet west and 750 feet 
north of the southeast corner of sec. 28, T.5 S., R. 16 
E. 


Ap—O to 12 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10YR 5/2) dry; weak 
medium and fine subangular blocky structure; firm; 
few fine roots; neutral; abrupt wavy boundary. 

Bti—12 to 17 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; common medium distinct dark gray 
(10YR 4/1) and few fine distinct yellowish brown 
(10YR 5/6) mottles; moderate coarse and medium 
subangular blocky structure; firm; few fine and very 
fine roots; common faint dark gray (10YR 4/1) clay 
films on faces of peds; many distinct very dark 
grayish brown (10YR 3/2) organic coatings on faces 
of peds; few coarse fragments; medium acid; clear 
wavy boundary. 

Bt2—17 to 25 inches; yellowish brown (10YR 5/4) silty 
clay; many medium distinct dark gray (10YR 4/1) 
and few fine faint yellowish brown (10YR 5/6) 
mottles; moderate coarse and medium subangular 
blocky structure; firm; few fine and very fine roots; 
many faint dark gray (10YR 4/1) clay films on faces 
of peds; many distinct very dark grayish brown 
(10YR 3/2) organic coatings on faces of peds; few 
coarse fragments; medium acid; clear wavy 
boundary. 

BC—25 to 37 inches; yellowish brown (10YR 5/4) silty 
clay loam; common medium distinct gray (10YR 5/1) 
and few fine distinct dark yellowish brown (10YR 
4/4) mottles; moderate coarse subangular blocky 
structure grading to weak coarse subangular blocky 
in the lower part; firm; few very fine roots; very few 
faint dark grayish brown (10YR 4/2) clay films on 
faces of peds; many distinct very dark grayish brown 
(10YR 3/2) organic coatings on faces of peds; few 
coarse fragments; slight effervescence; mildly 
alkaline; clear wavy boundary. 

C—37 to 60 inches; yellowish brown (10YR 5/4) clay 
loam; many coarse distinct gray (10YR 5/1) mottles; 
massive; firm; about 5 percent coarse fragments; 
strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 30 to 45 
inches. The thickness of the mollic epipedon ranges 
from 10 to 17 inches. The content of coarse fragments is 
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0 to 5 percent in the solum and 5 to 10 percent in the C 
horizon. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. The Bt and C horizons have value of 4 or 5 and 
chroma of 2 to 4. The Bt horizon is silty clay loam, clay 
loam, or silty clay. The C horizon is silty clay loam or 
clay loam. 


Fitchville Series 


The Fitchville series consists of deep, somewhat 
poorly drained, moderately slowly permeable soils on 
stream terraces. These soils formed in old alluvium. 
Slope ranges from 0 to 3 percent. 

Fitchville soils are similar to Whitaker soils and are 
commonly adjacent to Fox, Milford, and Sloan soils. Fox 
soils are well drained and are in the higher landscape 
positions. Milford and Sloan soils are very poorly drained. 
Sloan soils are on flood plains, and Milford soils are on 
broad flats, in depressions, and along drainageways. 
Whitaker soils have more sand throughout than the 
Fitchville soils. 

Typical pedon of Fitchville silt loam, 0 to 3 percent 
slopes, in an area of Green Camp Township about 0.6 
mile south of Green Camp; about 2,475 feet north of the 
intersection of Kirts Road (Township Road 79) and 
Prospect-Upper Sandusky Road (Township Road 83), 
along Prospect-Upper Sandusky Road, then 1,155 feet 
east: 


Ap—0O to 10 inches; dark grayish brown (10YR 4/2) silt 
loam, light gray (10YR 7/2) dry; moderate fine 
granular structure; friable; common fine and very 
fine roots; common fine black (10YR 2/1) 
concretions (iron and manganese oxides); medium 
acid; abrupt smooth boundary. 

BE—10 to 12 inches; yellowish brown (10YR 5/6) silt 
loam; many medium faint yellowish brown (10YR 
5/4) and few medium prominent grayish brown 
(10YR 5/2) mottles; moderate fine subangular 
blocky structure; friable; common fine and very fine 
roots; common distinct light yellowish brown (10YR 
6/4) silt coatings on faces of peds; few distinct 
brown (10YR 5/3) organic coatings on faces of 
peds; common fine black (10YR 2/1) concretions 
(iron and manganese oxides); medium acid; clear 
wavy boundary. 

Bti—12 to 21 inches; yellowish brown (10YR 5/6) silty 
clay loam; common medium distinct dark yellowish 
brown (10YR 4/4) and common fine prominent 
grayish brown (10YR 5/2) mottles; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; firm; common fine roots; 
common distinct grayish brown (10YR 5/2) clay 
films on faces of peds; many distinct grayish brown 
(10YR 5/2) silt coatings on faces of peds; common 
medium black (10YR 2/1) concretions (iron and 
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manganese oxides); strongly acid; clear wavy 
boundary. 

Bt2—21 to 34 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; common medium distinct yellowish 
brown (10YR 5/6) and grayish brown (10YR 5/2) 
mottles; moderate coarse prismatic structure parting 
to moderate coarse subangular blocky; firm; few fine 
roots; common distinct grayish brown (10YR 5/2) 
clay films on faces of peds; many distinct grayish 
brown (10YR 5/2) silt coatings on faces of peds; 
common medium black (10YR 2/1) concretions (iron 
and manganese oxides); strongly acid; gradual wavy 
boundary. 

BC—34 to 43 inches; dark yellowish brown (10YR 4/4) 
silt loam; common medium distinct yellowish brown 
(10YR 5/6) and grayish brown (10YR 5/2) mottles; 
weak coarse subangular blocky structure; firm; few 
fine roots; very few distinct grayish brown (10YR 
5/2) clay films on faces of peds; common distinct 
grayish brown (10YR 5/2) silt coatings on faces of 
peds; common medium black (10YR 2/1) 
concretions (iron and manganese oxides); medium 
acid; clear wavy boundary. 

C—43 to 60 inches; olive brown (2.5Y 4/4) stratified silt 
loam and silty clay loam; common medium distinct 
yellowish brown (10YR 5/6) and gray (10YR 5/1) 
motties; massive; friable; common medium black 
(10YR 2/1) concretions (iron and manganese 
oxides); slightly acid. 


The thickness of the solum ranges from 41 to 55 
inches. The Ap horizon has value of 4 or 5. The Bt 
horizon has value of 4 or 5 and chroma of 2 to 6. It is silt 
loam or silty clay loam. The C horizon has hue of 10YR 
or 2.5Y, value of 4 or 5, and chroma of 2 to 4. It is 
laminated or stratified and is silt loam or silty clay loam. 


Fox Series 


The Fox series consists of deep, well drained soils 
that generally are on stream terraces but in a few areas 
are on the hummocky parts of moraines. These soils 
formed in loamy glacial outwash and in the underlying 
Stratified, calcareous sand and gravel at a depth of 20 to 
40 inches. Permeability is moderate in the solum and 
rapid or very rapid in the underlying material. Slope 
ranges from 0 to 6 percent. 

Fox soils are commonly adjacent to Nolin, Sloan, and 
Westland soils. Nolin soils have more silt throughout 
than the Fox soils. Sloan and Westland soils are very 
poorly drained. Nolin and Sloan soils are on flood plains. 
Westland soils are on broad flats, in depressions, and 
along drainageways. 

Typical pedon of Fox loam, 2 to 6 percent slopes, in 
an area of Waldo Township about 0.9 mile southeast of 
Waldo; about 3,380 feet west of the intersection of 
Prospect-Mt. Vernon Road (Township Road 86) and 
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Gearhiser Road (Township Road 142), along Prospect- 
Mt. Vernon Road, then 1,400 feet south: 


Ap—O to 8 inches; dark grayish brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; weak fine and 
very fine granular structure; very friable; common 
fine and very fine roots; about 5 percent coarse 
fragments; neutral; abrupt wavy boundary. 

Bti—8 to 17 inches; dark brown (7.5YR 4/4) clay loam; 
weak medium subangular blocky structure; firm; few 
fine and very fine roots; few faint dark brown (7.5YR 
4/4) clay films on faces of peds; about 10 percent 
coarse fragments; neutral; clear wavy boundary. 

Bt2—17 to 29 inches; dark brown (7.5YR 4/4) gravelly 
clay loam; common medium distinct strong brown 
(7.5YR 5/6) mottles; moderate medium subangular 
blocky structure; firm; few fine and very fine roots; 
common distinct dark brown (7.5YR 4/4) clay films 
on faces of peds; about 20 percent coarse 
fragments; neutral; abrupt wavy boundary. 

2C1—29 to 39 inches; brown (10YR 4/3) very gravelly 
coarse sand; single grained; loose; common medium 
prominent light yellowish brown (10YR 6/4) soft 
accumulations of calcium carbonate; about 50 
percent coarse fragments (about 10 percent 
cobblestones and 40 percent gravel); strong 
effervescence; moderately alkaline; abrupt irregular 
boundary. 

2C2—39 to 60 inches; dark yellowish brown (10YR 4/4) 
gravelly coarse sand; single grained; loose; about 25 
percent coarse fragments; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. It is about the same as the depth to carbonates. 
The content of coarse fragments commonly ranges from 
2 to 25 percent in the Bt horizon; however, it can be as 
much as 50 percent in individual subhorizons. It ranges 
from 5 to 60 percent in the 2C horizon. 

The Ap horizon has value of 4 or 5 and chroma of 2 or 
3. The Bt horizon has hue of 10YR or 7.5YR and value 
and chroma of 3 or 4. It is dominantly loam, clay loam, 
or the gravelly analogs of these textures. In some 
pedons, however, it has thin subhorizons of sandy clay 
loam or sandy loam in the lower part. The 2C horizon 
has value of 4 or 5 and chroma of 2 to 4. It is sand, 
coarse sand, or the gravelly or very gravelly analogs of 
these textures. 


Fulton Series 


The Fulton series consists of deep, somewhat poorly 
drained, slowly permeable or very slowly permeable soils 
on lake plains. These soils formed in calcareous 
lacustrine sediments. Slope ranges from 0 to 6 percent. 

Fulton soils are commonly adjacent to Latty soils. 
Latty soils are very poorly drained and are on broad 
flats. 
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Typical pedon of Fulton silty clay loam, 0 to 2 percent 
slopes, in an area of Big Island Township about 1.5 
miles southwest of Big Island; about 1,570 feet west and 
900 feet north of the southeast corner of sec. 22, T. 5 
S., R. 14 E. 


Ap—O to 10 inches; dark grayish brown (10YR 4/2) silty 
clay loam, light brownish gray (10YR 6/2) dry; weak 
medium and fine subangular blocky structure; few 
very fine roots; firm; slightly acid; abrupt smooth 
boundary. 

Bti—10 to 32 inches; brown (10YR 5/3) silty clay; 
common medium distinct yellowish brown (10YR 
5/8) and common medium distinct gray (10YR 5/1) 
mottles; moderate medium and fine subangular 
blocky structure; very firm; few very fine roots; few 
faint brown (10YR 5/3) clay films on faces of peds; 
many distinct gray (10YR 5/1) silt coatings on faces 
of peds; strongly acid; clear wavy boundary. 

Bt2—32 to 37 inches; dark yellowish brown (10YR 4/4) 
silty clay; many medium distinct grayish brown 
(10YR 5/2) and yellowish brown (10YR 5/6) 
mottles; weak medium and fine subangular blocky 
structure; very firm; few very fine roots; few faint 
grayish brown (10YR 5/2) clay films on faces of 
peds; neutral; abrupt smooth boundary. 

C1—37 to 48 inches; brown (10YR 5/3) silty clay; 
common medium faint light brownish gray (10YR 
6/2) and yellowish brown (10YR 5/4) mottles; 
massive; very firm; strong effervescence; moderately 
alkaline; clear smooth boundary. 

C2—48 to 60 inches; dark yellowish brown (10YR 4/4) 
silty clay; common medium distinct yellowish brown 
(10YR 5/6) and common medium faint brown (10YR 
5/3) mottles; massive; very firm; strong 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 24 to 40 
inches. It is about the same as the depth to carbonates. 
The content of coarse fragments is 0 to 5 percent in the 
Ap horizon. 

The Bt horizon has hue of 10YR or 2.5Y, value of 4 or 
5, and chroma of 1 to 4. It is commonly clay or silty clay, 
but it has thin strata of silty clay loam in some pedons. 
The C horizon has hue of 10YR or 2.5Y, value or 4 or 5, 
and chroma of 2 to 4. It is commonly silty clay, clay, or 
silty clay loam, but it has thin strata of silt loam or fine 
sandy loam in some pedons. 


Glynwood Series 


The Glynwood series consists of deep, moderately 
well drained, slowly permeable soils on end moraines 
and ground moraines. These soils formed in glacial till 
that has a high content of lime. Slope ranges from 0 to 
18 percent. 
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Glynwood soils are similar to Cardington, Centerburg, 
and Shinrock soils and are commonly adjacent to Biount 
and Pewamo soils. Blount soils are somewhat poorly 
drained soils and are on slight rises and in gently 
undulating areas. Cardington soils are more acid in the 
subsoil than the Glynwood soils. Centerburg soils have 
less clay in the subsoil than the Glynwood soils. 
Pewamo soils have a mollic epipedon. They are very 
poorly drained and are on broad flats, in depressions, 
and along drainageways. Shinrock soils have fewer 
coarse fragments throughout than the Glynwood soils. 

Typical pedon of Glynwood silt loam, 2 to 6 percent 
slopes, in an area of Marion Township about 2 miles 
south of Marion; about 1,250 feet east and 1,550 feet 
north of the southwest corner of sec. 34, T.5S., R. 15 
E; 


Ap—0 to 9 inches; brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; weak medium and fine 
subangular blocky structure; friable; few fine and 
very fine roots; few coarse fragments; slightly acid; 
abrupt wavy boundary. 

Bt1—9 to 16 inches; dark yellowish brown (10YR 4/4) 
silty clay; common medium distinct yellowish brown 
(10YR 5/6) mottles; moderate medium and fine 
subangular blocky structure; firm; few very fine 
roots; common faint dark yellowish brown (10YR 
4/4) clay films on faces of peds; common distinct 
yellowish brown (10YR 5/4) silt coatings on faces of 
peds; few coarse fragments; slightly acid; clear wavy 
boundary. 

Bt2—16 to 24 inches; yellowish brown (10YR 5/4) silty 
clay loam; common fine distinct grayish brown 
(10YR 5/2) and common fine faint yellowish brown 
(10YR 5/6) mottles; moderate medium subangular 
blocky structure; very firm; few very fine roots; 
common prominent dark brown (10YR 3/3) clay 
films on faces of peds; many distinct dark yellowish 
brown (10YR 4/4) silt coatings on faces of peds; 
few coarse fragments; slightly acid; clear wavy 
boundary. 

BC—24 to 29 inches; yellowish brown (10YR 5/4) silty 
clay loam; common medium distinct grayish brown 
(10YR 5/2) and common medium faint yellowish 
brown (10YR 5/6) mottles; weak coarse subangular 
blocky structure; firm; few very fine roots; very few 
distinct brown (10YR 4/3) clay films on vertical 
faces of peds; common faint brown (10YR 5/3) silt 
coatings on faces of peds; few coarse fragments; 
slight effervescence; moderately alkaline; gradual 
wavy boundary. 

C—29 to 60 inches; dark yellowish brown (10YR 4/4) 
clay loam; common medium distinct yellowish brown 
(10YR 5/6) and common medium distinct grayish 
brown (10YR 5/2) mottles; massive; firm; common 
prominent gray (10YR 5/1) and light gray (10YR 
6/1) lime coatings in vertical seams; common fine 


Soil Survey 


light gray (10YR 6/1) lime concretions; about 10 
percent coarse fragments; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 22 to 40 
inches. The depth to carbonates ranges from 12 to 36 
inches. 

The Ap horizon has value of 4 or 5 and chroma of 3 or 
4, Some pedons have an A horizon, which has hue of 
10YR, value of 3 or 4, and chroma of 1 to 3. The Bt 
horizon has value of 4 or 5 and chroma of 4 to 6. It is 
clay loam, clay, silty clay, or silty clay loam. The C 
horizon has value of 4 or 5 and chroma of 3 or 4. It is 
silty clay loam or clay loam. 


Kendallville Series 


The Kendallville series consists of deep, well drained, 
moderately slowly permeable soils that generally are on 
stream terraces but in some areas are on the hummocky 
parts of moraines. These soils formed in glacial outwash 
over glacial till. Slope ranges from 2 to 18 percent. 

Kendallville soils are commonly adjacent to Glynwood, 
Medway, and Ockley soils. Glynwood soils are 
moderately well drained and are on low knolls and side 
slopes in the uplands. They have more clay in the 
subsoil than the Kendallville soils. Medway soils are 
moderately weil drained and are on the lower parts of 
the stream terraces. Ockley soils are coarser textured in 
the underlying material than the Kendallville soils. They 
are on the slightly lower parts of the terraces. 

Typical pedon of Kendallville loam, 2 to 6 percent 
slopes, in an area of Waldo Township about 0.7 mile 
north of Waldo; about 660 feet south of the intersection 
of State Route 98 and Donithen Road (Township Road 
139), along State Route 98, then west 100 feet: 


Ap—O to 9 inches; brown (10YR 4/3) loam, pale brown 
(10YR 6/3) dry; weak medium and fine subangular 
blocky structure; friable; few fine and very fine roots; 
few coarse fragments; neutral; abrupt smooth 
boundary. 

Bti—9 to 19 inches; dark brown (7.5YR 4/4) clay loam; 
weak medium subangular blocky structure; firm; few 
fine and very fine roots; common faint dark brown 
(7.5YR 4/4) clay films on faces of peds; about 5 
percent coarse fragments; medium acid; clear wavy 
boundary. 

Bt2—19 to 30 inches; dark brown (7.5YR 4/4) gravelly 
clay loam; weak medium subangular blocky 
structure; firm; few fine and very fine roots; common 
distinct dark brown (7.5YR 4/2) clay films on faces 
of peds; about 20 percent coarse fragments; 
medium acid; clear wavy boundary. 

Bt8—30 to 40 inches; brown (10YR 4/3) gravelly clay 
loam; few medium distinct brown (7.5YR 5/4) 
mottles; weak coarse subangular blocky structure; 
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firm; few fine and very fine roots; common distinct 
dark reddish brown (SYR 3/2) clay films on faces of 
peds; about 30 percent coarse fragments; neutral; 
gradual wavy boundary. 

2C—40 to 60 inches; brown (10YR 5/3) silt loam; 
common medium distinct light brownish gray (10YR 
6/2) and common medium distinct yellowish brown 
(10YR 5/6) mottles; massive; firm; common 
prominent white (10YR 8/2) calcium carbonate 
coatings along vertical cleavage planes; about 5 
percent coarse fragments; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 27 to 40 
inches. The thickness of the glacial outwash ranges from 
18 to 40 inches. The depth to carbonates ranges from 
25 to 40 inches. The content of coarse fragments is 5 to 
30 percent in the Bt horizon and 2 to 10 percent in the 
2C horizon. 

The Ap horizon has chroma of 2 or 3. The Bt horizon 
has hue of 5YR to 10YR, value of 4 or 5, and chroma of 
3 to 6. It is clay loam, loam, or gravelly clay loam. The 
2C horizon has value of 4 or 5 and chroma of 3 or 4. it 
is silt loam, clay loam, or loam. 


Latty Series 


The Latty series consists of deep, very poorly drained, 
very slowly permeable soils on lake plains. These soils 
formed in clayey lacustrine sediments. Slope is 0 to 2 
percent. 

Latty soils are similar to Paulding soils and are 
commonly adjacent to Fulton and Milford soils. Fulton 
soils are somewhat poorly drained and are on slight 
rises. Milford soils have a mollic epipedon and have less 
clay in the subsoil than the Latty soils. They are in 
depressions and along the fringes of areas of the Latty 
soils. Paulding soils have more clay in the subsoil than 
the Latty soils. 

Typical pedon of Latty silty clay, in an area of Big 
Island Township about 1.6 miles east-southeast of New 
Bloomington; about 700 feet west and 1,300 feet north 
of the southeast corner of sec. 30, T.5 S., R. 14 E. 


Ap—O to 7 inches; dark grayish brown (10YR 4/2) silty 
clay, light brownish gray (10YR 6/2) dry; moderate 
medium and fine subangular blocky structure; firm; 
common fine and very fine roots; slightly acid; 
abrupt smooth boundary. 

Bg1—7 to 19 inches; dark gray (5Y 4/1) silty clay; 
common medium prominent olive brown (2.5Y 4/4) 
and common medium prominent light olive brown 
(2.5Y 5/6) mottles; moderate medium prismatic 
structure; very firm; few fine and very fine roots; few 
dark grayish brown (10YR 4/2) krotovinas; few fine 
black (10YR 2/1) concretions (iron and manganese 
oxides); neutral; clear wavy boundary. 
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Bg2—19 to 25 inches; gray (SY 5/1) silty clay; common 
medium prominent olive brown (2.5Y 4/4) and light 
olive brown (2.5Y 5/6) mottles; moderate medium 
angular blocky structure; very firm; few very fine 
roots; few dark grayish brown (10YR 4/2) 
krotovinas; few fine black (10YR 2/1) concretions 
(iron and manganese oxides); neutral; clear wavy 
boundary. 

Bg3—25 to 37 inches; gray (5Y 6/1) silty clay; common 
medium prominent light olive brown (2.5Y 5/6) 
mottles; moderate coarse and medium subangular 
blocky structure; firm; few very fine roots; few dark 
grayish brown (10YR 4/2) krotovinas; few fine black 
(10YR 2/1) concretions (iron and manganese 
oxides); mildly alkaline; gradual wavy boundary. 

Bg4—37 to 49 inches; gray (5Y 6/1) silty clay; common 
medium prominent light olive brown (2.5Y 5/6) 
mottles; weak coarse subangular blocky structure; 
firm; few very fine roots; few dark grayish brown 
(10YR 4/2) krotovinas; few fine black (10YR 2/1) 
concretions (iron and manganese oxides); mildly 
alkaline; gradual wavy boundary. 

Cg—49 to 60 inches; gray (5Y 5/1) silty clay; many 
medium prominent olive brown (2.5Y 4/4) and many 
medium prominent light olive brown (2.5Y 5/6) 
mottles; massive; firm; few fine black (10YR 2/1) 
concretions (iron and manganese oxides); few 
medium light gray (10YR 7/2) calcium carbonate 
nodules; slight effervescence; moderately alkaline. 


The thickness of the solum and the depth to 
carbonates range from 45 to 55 inches. The Ap horizon 
has hue of 10YR or 2.5Y and chroma of 1 or 2. The Bg 
and C horizons are clay or silty clay. The Bg horizon has 
hue of 10YR to 5Y, value of 4 to 6, and chroma of 1 or 
2. The C horizon has hue of 10YR to 5Y, value of 4 or 5, 
and chroma of 1 to 4. 


Martinsville Series 


The Martinsville series consists of deep, well drained, 
moderately permeable soils that generally are on stream 
terraces and along the shoreline of former glacial lakes 
but in a few areas are on uplands. These soils formed in 
loamy glacial outwash. Slope ranges from 0 to 6 percent. 

Martinsville soils are similar to Ockley soils and are 
commonly adjacent to Nolin, Sloan, and Whitaker soils. 
Ockley soils have a higher content of coarse fragments 
in the subsoil and underlying material than the 
Martinsville soils. Nolin and Sloan soils are on flood 
plains. Nolin soils have more silt throughout than the 
Martinsville soils. Sloan soils are very poorly drained. 
They have a mollic epipedon. Whitaker soils are 
somewhat poorly drained and are in the lower landscape 
positions. 

Typical pedon of Martinsville loam, 0 to 2 percent 
slopes, in an area of Grand Prairie Township about 1.8 
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miles south-southwest of Brush Ridge; about 2,285 feet 
east and 1,000 feet north of the southwest corner of 
sec. 29,T.4S.,R. 15 E. 


Ap—0 to 10 inches; brown (10YR 4/3) loam, pale brown 
(10YR 6/3) dry; weak fine subangular blocky 
structure; friable; few fine and very fine roots; few 
coarse fragments; medium acid; abrupt wavy 
boundary. 

Bti—10 to 24 inches; dark yellowish brown (10YR 4/4) 
loam; moderate medium subangular blocky 
structure; firm; few very fine roots; few faint brown 
(10YR 4/3) clay films on faces of peds; common 
distinct brown (10YR 4/3) organic coatings on faces 
of peds; few coarse fragments; strongly acid; 
gradual wavy boundary. 

Bt2—24 to 32 inches; dark yellowish brown (10YR 4/4) 
loam; moderate coarse and medium subangular 
blocky structure; firm; few very fine roots; few 
distinct brown (10YR 4/3) clay films on faces of 
peds; few distinct brown (10YR 4/3) organic 
coatings on faces of peds; few coarse fragments; 
strongly acid; gradual wavy boundary. 

Bt3—32 to 44 inches; yellowish brown (10YR 5/6) sandy 
loam; weak coarse subangular blocky structure; 
friable; few very fine roots; few faint dark yellowish 
brown (10YR 4/4) clay films on vertical faces of 
peds; thin strata of sandy clay loam; few dark brown 
(7.5YR 4/4) iron stains on faces of peds; strongly 
acid; clear wavy boundary. 

BC—44 to 70 inches; dark yellowish brown (10YR 4/4) 
sandy loam; few fine distinct yellowish brown (10YR 
5/6) mottles; massive; very friable; dark brown 
(7.5YR 4/4) bodies of sandy clay loam having clay 
bridges between sand grains; strongly acid in the 
upper part grading to medium acid in the lower part. 


The thickness of the solum ranges from 40 to more 
than 70 inches. The content of coarse fragments is 0 to 
10 percent throughout the profile. 

The Bt and BC horizons have value of 4 or 5 and 
chroma of 3 to 6. The Bt horizon is clay loam, loam, 
sandy loam, or sandy clay loam. The BC horizon is loam 
or sandy loam. 


Medway Series 


The Medway series consists of deep, moderately well 
drained, moderately permeable soils on low stream 
terraces. These soils formed in loamy alluvium. Slope is 
0 to 2 percent. 

Medway soils are commonly adjacent to Glynwood, 
Kendallville, and Ockley soils. Glynwood and Kendallville 


soils are on side slopes. They are underlain by glacial till. 


Ockley soils have a higher content of coarse fragments 
in the underlying material than the Medway soils. They 
are well drained and are on slight rises. 
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Typical pedon of Medway clay loam, rarely flooded, in 
an area of Pleasant Township about 3.6 miles southeast 
of downtown Marion; about 1,311 feet east and 651 feet 
south of the northwest corner of sec. 11, T.6 S., R. 15 
E. 


Ap—0O to 11 inches; black (10YR 2/1) clay loam, dark 
gray (10YR 4/1) dry; moderate medium subangular 
blocky structure; firm; common fine and very fine 
roots; few coarse fragments; neutral; clear smooth 
boundary. 

A-—11 to 15 inches; black (10YR 2/1) clay loam, gray 
(1O0YR 5/1) dry; moderate medium angular blocky 
structure; firm; common fine and very fine roots; few 
coarse fragments; neutral; clear wavy boundary. 

Bwi—15 to 27 inches; dark yellowish brown (10YR 4/4) 
clay loam; common medium distinct grayish brown 
(10YR 5/2) and yellowish brown (10YR 5/6) 
mottles; moderate fine prismatic structure parting to 
moderate fine angular blocky; firm; common fine and 
very fine roots; common distinct grayish brown 
(10YR 5/2) silt coatings on faces of peds; few 
distinct very dark gray (10YR 3/1) organic coatings 
on faces of peds; few black (10YR 2/1) krotovinas; 
few medium black (10YR 2/1) concretions (iron and 
manganese oxides); few coarse fragments; neutral; 
clear wavy boundary. 

Bw2—27 to 44 inches; olive brown (2.5Y 4/4) clay loam; 
many medium distinct gray (10YR 5/1) and common 
medium distinct yellowish brown (10YR 5/6) mottles; 
moderate medium prismatic structure parting to 
moderate coarse subangular blocky; very firm; few 
very fine roots; many distinct dark gray (10YR 4/1) 
silt coatings on faces of peds; few black (10YR 2/1) 
krotovinas; few medium black (10YR 2/1) 
concretions (iron and manganese oxides); few 
coarse fragments; slightly acid; clear wavy boundary. 

BC—44 to 50 inches; yellowish brown (10YR 5/6) loam; 
many medium distinct grayish brown (10YR 5/2) 
mottles; weak medium prismatic structure; firm; few 
very fine roots; common distinct gray (10YR 5/1) silt 
coatings on faces of peds; few black (10YR 2/1) 
krotovinas; few medium black (10YR 2/1) 
concretions (iron and manganese oxides); few 
coarse fragments; neutral; gradual wavy boundary. 

C—50 to 60 inches; dark yellowish brown (10YR 4/4) 
sandy loam; common medium distinct dark gray 
(10YR 4/1) and common medium distinct yellowish 
brown (10YR 5/6) mottles; massive; friable; about 5 
percent coarse fragments; neutral. 


The thickness of the solum ranges from 43 to 50 
inches. The thickness of the mollic epipedon ranges 
from 10 to 18 inches. The content of coarse fragments is 
0 to 10 percent in the solum and 0 to 25 percent in the 
C horizon. 
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The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. The Bw horizon has hue of 10YR or 2.5Y, value of 4 
or 5, and chroma of 2 to 4. It is clay loam, loam, or silty 
clay loam. The C horizon has value of 4 or 5 and chroma 
of 1 to 6. It is dominantly sandy loam, loam, clay loam, 
or the gravelly analogs of these textures. In some 
pedons, however, it has strata of silt loam. 


Milford Series 


The Milford series consists of deep, very poorly 
drained, moderately slowly permeable soils on lake 
plains. These soils formed in stratified, calcareous 
lacustrine sediments. Slope is 0 to 2 percent. 

Milford soils are commonly adjacent to Centerburg, 
Del Rey, Saranac, and Shinrock soils. Centerburg soils 
are moderately well drained and are on slight rises and 
low knolls on till plains. Del Rey soils are somewhat 
poorly drained and are on slight rises on lake plains. 
Saranac soils irregularly decrease in content of organic 
matter with increasing depth. They are on flood plains. 
Shinrock soils are moderately well drained and are on 
low knolls and side slopes on lake plains. 

Typical pedon of Milford silty clay loam, in an area of 
Salt Rock Township about 2.8 miles northeast of Big 
Island; about 600 feet west and 1,650 feet north of the 
southeast corner of sec. 33, T. 4S., RA. 14 E. 


Ap—O to 13 inches; very dark gray (10YR 3/1) silty clay 
loam, gray (10YR 5/1) dry; moderate medium and 
fine subangular blocky structure; firm; few very fine 
roots; neutral; clear wavy boundary. 

Bgi—13 to 18 inches; dark gray (N 4/0) silty clay loam; 
common medium prominent olive brown (2.5Y 4/4) 
and few fine prominent light olive brown (2.5Y 5/4) 
mottles; moderate medium subangular blocky 
structure; firm; few very fine roots; few very dark 
gray (10YR 3/1) krotovinas; neutral; clear wavy 
boundary. 

Bg2—18 to 32 inches; gray (N 5/0) silty clay loam; 
common medium prominent olive brown (2.5Y 4/4) 
and common medium prominent light olive brown 
(2.5Y 5/4) mottles; moderate medium angular blocky 
structure; firm; few very fine roots; few very dark 
gray (10YR 3/1) krotovinas; neutral; gradual wavy 
boundary. 

Bg3—32 to 47 inches; gray (N 5/0) silty clay loam; 
common medium prominent light olive brown (2.5Y 
5/4) mottles; weak coarse subangular blocky 
structure; firm; few very fine roots; thin strata of silty 
clay; few very dark gray (10YR 3/1) krotovinas; 
mildly alkaline; gradual wavy boundary. 

Cg—47 to 60 inches; gray (N 5/0) silty clay loam; 
common medium prominent light olive brown (2.5Y 
5/6) and few medium prominent olive brown (2.5Y 
4/4) mottles; massive; firm; thin strata of silt loam 
and silty clay; few very dark gray (10YR 3/1) 
krotovinas; mildly alkaline. 
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The thickness of the solum ranges from 40 to 60 
inches. The thickness of the mollic epipedon ranges 
from 12 to 17 inches. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. The Bg horizon has hue of 10YR or 2.5Y or is neutral 
in hue. It has value of 4 to 6 and chroma of 0 to 2. It is 
silty clay loam or silty clay. The C horizon has hue of 
1OYR or 2.5Y or is neutral in hue. It has value of 4 or 5 
and chroma of 0 to 6. It commonly is silty clay loam or 
clay loam, but thin strata of silt loam or silty clay are in 
many pedons. 


Milton Series 


The Milton series consists of moderately deep, well 
drained, moderately permeable or moderately slowly 
permeable soils on ground moraines and end moraines. 
These soils formed in glacial till and in the underlying 
material weathered from limestone bedrock. Slope 
ranges from 1 to 4 percent. 

Milton soils are commonly adjacent to the deep 
Glynwood, Milford, and Pewamo soils. Glynwood soils 
are in landscape positions similar to those of the Milton 
soils. Milford and Pewamo soils are on broad flats at the 
base of slopes. 

Typical pedon of Milton silt loam, 1 to 4 percent 
slopes, in an area of Marion Township about 1.5 miles 
northwest of Marion; about 1,550 feet east and 1,800 
feet south of the northwest corner of sec. 16, T.5 S., R. 
15:6, 


Ap—O to 12 inches; brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; weak medium and fine 
subangular blocky structure parting to weak fine 
granular; friable; common fine roots; few coarse 
fragments; neutral; abrupt wavy boundary. 

Bti—12 to 20 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; weak medium and fine subangular 
blocky structure; firm; few fine roots; few faint brown 
(10YR 4/3) clay films on faces of peds; common 
faint brown (10YR 4/3) silt coatings on faces of 
peds; few distinct dark grayish brown (10YR 4/2) 
organic coatings in root channels; few coarse 
fragments; neutral; clear smooth boundary. 

Bt2—20 to 24 inches; brown (10YR 4/3) clay; strong 
medium and fine subangular blocky structure; firm; 
few very fine roots; many distinct dark brown (7.5YR 
4/4) clay films on faces of peds; few coarse 
fragments; neutral; clear smooth boundary. 

2Bt3—24 to 29 inches; dark brown (7.5YR 4/2) clay; 
strong medium and fine subangular blocky structure; 
very firm; few very fine roots; common distinct dark 
brown (7.5YR 4/4) clay films on faces of peds; few 
coarse fragments; neutral; gradual smooth boundary. 

2R—29 to 31 inches; hard limestone bedrock. 
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The thickness of the solum and the depth to bedrock 
range from 20 to 40 inches. The Ap horizon has hue of 
10YR or 7.5YR and chroma of 2 or 3. The Bt horizon 
has hue of 10YR or 7.5YR and chroma of 3 or 4. It is 
clay, silty clay loam, or clay loam. The 2Bt horizon has 
hue of 10YR or 7.5YR and chroma of 2 to 4. 


Muskego Series 


The Muskego series consists of deep, very poorly 
drained soils on ground moraines, end moraines, and 
lake plains. These soils formed in organic deposits 
derived from grasses, sedges, and reeds and are 
underlain by sedimentary peat (coprogenous earth). 
Permeability is moderate or moderately rapid in the 
organic deposits and slow in the sedimentary peat. 
Slope is 0 to 2 percent. 

Muskego soils are commonly adjacent to the mineral 
Centerburg and Milford soils. Centerburg soils are 
moderately well drained and are on slight rises and low 
knolls. Milford soils are on broad flats, in depressions, 
and along drainageways. 

Typical pedon of Muskego muck, in an area of Scott 
Township about 2.1 miles southwest of Kirkpatrick; about 
1,980 feet east and 2,065 feet north of the southwest 
corner of sec. 28, T. 4 S., R. 16 E. 


OQai—0 to 16 inches; sapric material, black (N 2/0) 
broken face and rubbed, black (10YR 2/1) dry; 
about 5 percent fiber, a trace rubbed; weak fine and 
very fine granular structure; very friable; common 
fine and very fine roots; slightly acid; abrupt irregular 
boundary. 

Oa2—16 to 24 inches; sapric material, dark reddish 
brown (SYR 2/2) broken face; about 15 percent 
fiber, 5 percent rubbed; massive; firm, nonsticky; few 
fine and very fine roots; slightly acid; clear wavy 
boundary. 

C1—24 to 35 inches; very dark gray (10YR 3/1) 
coprogenous earth; about 15 percent fiber, 5 
percent rubbed; massive; firm, nonsticky; few very 
fine roots; few coarse fragments; medium acid; clear 
wavy boundary. 

C2—35 to 60 inches; dark grayish brown (2.5Y 4/2) 
coprogeneous earth; about 5 percent fiber, 2 
percent rubbed; massive; slightly plastic; many small 
white (10YR 8/2) snail shells; strong effervescence; 
moderately alkaline. 


The depth to coprogenous earth ranges from 16 to 51 
inches. A few wood fragments, twigs, and branches, 1/8 
inch to 2 inches in diameter, make up less than 5 
percent of the volume in some pedons. The surface tier 
has hue of 5YR to 10YR or is neutral in hue. It has value 
of 2 or 3 and chroma of 0 to 3. The C horizon has hue 
of 10YR to 5Y, value of 3 to 5, and chroma of 1 to 3. It 
has few to many snail shells. 
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Newark Series 


The Newark series consists of deep, somewhat poorly 
drained, moderately permeable soils on flood plains. 
These soils formed in silty alluvium. Slope is 0 to 2 
percent. 

Newark soils are commonly adjacent to Nolin soils. 
Nolin soils are well drained and are in landscape 
positions similar to those of the Newark soils or are in 
the slightly higher positions. 

Typical pedon of Newark silt loam, occasionally 
flooded, in an area of Claridon Township about 0.8 mile 
southeast of Caledonia; about 250 feet west and 990 
feet south of the northeast corner of sec. 12, T. 5 S., R. 
16 E. 


A—O to 12 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak fine 
subangular blocky structure; very friable; common 
medium and coarse roots; slightly acid; clear wavy 
boundary. 

Bw—12 to 20 inches; brown (10YR 5/3) silt loam; many 
medium distinct yellowish brown (10YR 5/6) and 
many medium faint grayish brown (10YR 5/2) 
mottles; weak medium and fine subangular blocky 
structure; friable; common medium and coarse roots; 
few fine black (10YR 2/1) concretions (iron and 
manganese oxides); few distinct dark grayish brown 
(10YR 4/2) organic coatings on vertical faces of 
peds; medium acid; clear wavy boundary. 

Bg1—20 to 38 inches; grayish brown (10YR 5/2) silt 
loam; common medium distinct yellowish brown 
(10YR 5/6) and common medium faint brown (10YR 
5/3) and light brownish gray (10YR 6/2) mottles; 
moderate medium and fine subangular blocky 
structure; friable; common medium roots; few fine 
black (10YR 2/1) concretions (iron and manganese 
oxides); medium acid; gradual wavy boundary. 

Bg2—38 to 44 inches; dark grayish brown (10YR 4/2) 
silt loam; common medium distinct gray (10YR 5/1) 
and dark yellowish brown (10YR 4/4) mottles; weak 
medium and fine subangular blocky structure; friable; 
common medium roots; few medium black (10YR 
2/1) concretions (iron and manganese oxides); 
medium acid; gradual wavy boundary. 

Cg—44 to 60 inches; gray (10YR 5/1) silt loam; common 
medium distinct yellowish brown (10YR 5/4) and 
few medium faint gray (10YR 6/1) mottles; massive; 
friable; neutral. 


The thickness of the solum ranges from 36 to 44 
inches. Most pedons do not have coarse fragments in 
the solum, but the content of these fragments is as 
much as 20 percent below a depth of 40 inches. 

The B horizon has value of 4 or 5 and chroma 
generally of 2 to 4. In some pedons it has chroma of 1 in 
the lower part. It is silt loam or silty clay loam. The C 
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horizon has value of 4 or 5 and chroma of 1 to 4. It 
commonly is silt loam or silty clay loam but has thin 
strata of loam in some pedons. 


Nolin Series 


The Nolin series consists of deep, well drained, 
moderately permeable soils on flood plains. These soils 
formed in alluvium. Slope is 0 to 2 percent. 

Nolin soils are commonly adjacent to Fox, Glynwood, 
and Newark soils. Fox soils have a higher content of 
sand and coarse fragments throughout than the Nolin 
soils. They are in the higher landscape positions. 
Glynwood soils have more clay in the subsoil than the 
Nolin soils. They are on side slopes in the uplands. 
Newark soils are somewhat poorly drained and are in the 
slightly lower landscape positions or are in positions 
similar to those of the Nolin soils. 

Typical pedon of Nolin silt loam, occasionally flooded, 
in an area of Scott Township about 1.2 miles northeast 
of Caledonia; about 2,400 feet south and 1,400 feet west 
of the northeast corner of sec. 36, T. 4 S., R. 16 E. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak very 
fine subangular blocky structure; very friable; few 
medium roots; neutral; clear smooth boundary. 

Bwi—8 to 11 inches; brown (10YR 4/3) silt loam; weak 
fine subangular blocky structure; friable; few fine 
roots; slightly acid; clear wavy boundary. 

Bw2—11 to 33 inches; dark yellowish brown (10YR 4/4) 
silt loam; moderate medium and fine subangular 
blocky structure; firm; few very fine roots; medium 
acid; clear wavy boundary. 

Bw3—33 to 40 inches; brown (10YR 4/3) silt loam; few 
medium distinct yellowish brown (10YR 5/6) mottles; 
moderate medium and fine subangular blocky 
structure; firm; few very fine roots; medium acid; 
gradual wavy boundary. 

C—40 to 60 inches; yellowish brown (10YR 5/4) 
stratified silt loam and silty clay loam; common 
medium faint yellowish brown (10YR 5/6) and 
common medium distinct grayish brown (10YR 5/2) 
mottles; massive; firm; medium acid. 


The thickness of the solum ranges from 40 to 48 
inches. The Ap horizon has chroma of 2 or 3. The B 
horizon has value of 4 or 5 and chroma of 3 or 4. It is 
silt loam or silty clay loam. The C horizon has value of 4 
or 5 and chroma of 2 to 4. It is stratified silt loam, silty 
clay loam, or loam. 


Ockley Series 


The Ockley series consists of deep, well drained soils 
that generally are on stream terraces but in a few areas 
are on the hummocky parts of moraines. These soils 
formed in loamy outwash and in the underlying 
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calcareous, sandy and gravelly material. Permeability is 
moderate in the solum and very rapid in the underlying 
material. Slope ranges from 0 to 6 percent. 

Ockley soils are similar to Martinsville soils and are 
commonly adjacent to Kendallville, Medway, and Sleeth 
soils. Kendallville soils are underlain by glacial till. They 
are on low knolls and side slopes. Martinsville soils have 
fewer coarse fragments in the subsoil and underlying 
material than the Ockley soils. Medway soils are 
moderately well drained and are on the lower stream 
terraces. Sleeth soils are somewhat poorly drained and 
are in the lower landscape positions and along 
drainageways. 

Typical pedon of Ockley loam, 2 to 6 percent slopes, 
in an area of Waldo Township about 1.6 miles north of 
Waldo; about 1,810 feet west and 500 feet south of the 
northeast corner of sec. 36, T.6S., R. 15 E. 


Ap—0O to 10 inches; brown (10YR 4/3) loam, pale brown 
(10YR 6/3) dry; weak fine subangular blocky 
structure; friable; few very fine roots; few coarse 
fragments; medium acid; clear wavy boundary. 

Bti—10 to 26 inches; dark brown (7.5YR 4/4) clay loam; 
moderate medium subangular blocky structure; firm; 
few very fine roots; few faint dark brown (7.5YR 4/4) 
clay films on faces of peds; about 10 percent coarse 
fragments; medium acid; clear wavy boundary. 

Bt2—26 to 40 inches; dark brown (7.5YR 4/4) gravelly 
clay loam; moderate coarse and medium subangular 
blocky structure; firm; few very fine roots; few faint 
dark brown (7.5YR 4/4) clay films on faces of peds; 
about 15 percent coarse fragments; medium acid; 
clear wavy boundary. 

Bt8—40 to 57 inches; dark brown (7.5YR 4/2) gravelly 
sandy clay loam; weak fine granular structure; 
friable; few very fine roots; few distinct dark brown 
(7.5YR 4/2) clay films on faces of peds; few distinct 
dark brown (7.5YR 3/2) organic stains on faces of 
peds; about 15 percent coarse fragments; slightly 
acid; abrupt wavy boundary. 

BC—57 to 60 inches; yellowish brown (10YR 5/6) 
gravelly loam; massive; friable; thin strata of gravelly 
sandy loam; about 20 percent coarse fragments; 
slight effervescence; mildly alkaline; gradual wavy 
boundary. 

2C—60 to 70 inches; yellowish brown (10YR 5/4) very 
gravelly loamy sand; single grained; loose; about 40 
percent coarse fragments; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 55 to 72 
inches. The content of coarse fragments ranges from 0 
to 10 percent in the Ap horizon and in the upper part of 
the Bt horizon, from 2 to 30 percent in the lower part of 
the Bt horizon, and from 25 to 40 percent in the C 
horizon. 


78 


The Ap horizon has chroma of 2 or 3. The Bt horizon 
has hue of 10YR or 7.5YR and value of 4 or 5. It has 
chroma of 3 to 6 in the upper part and chroma of 2 or 3 
in the lower part. It is clay loam, loam, sandy clay loam, 
or the gravelly analogs of these textures. The 2C horizon 
has value of 4 or 5 and chroma of 3 or 4. 


Paulding Series 


The Paulding series consists of deep, very poorly 
drained, very slowly permeable soils on lake plains. 
These soils formed in lacustrine sediments. Slope is 0 to 
2 percent. 

Paulding soils are similar to Latty soils and are 
commonly adjacent to Fulton, Latty, and Milford soils. 
Fulton soils are somewhat poorly drained soils and are 
on slight rises. Latty and Milford soils have less clay 
throughout than the Paulding soils. They are along the 
edges of areas of the Paulding soils. 

Typical pedon of Paulding clay, in an area of Salt Rock 
Township about 4 miles north of Meeker; about 1,070 
feet east and 330 feet south of the northwest corner of 
sec. 18,T.4S.,R.14E. 


Ap—0 to 8 inches; dark gray (10YR 4/1) clay, gray 
(10YR 6/1) dry; weak medium subangular blocky 
structure; firm; common very fine roots; neutral; 
abrupt wavy boundary. 

Bgi—8 to 12 inches; dark gray (N 4/0) clay; common 
medium prominent olive brown (2.5Y 4/4) mottles; 
weak medium prismatic structure parting to 
moderate medium angular blocky; very firm; few very 
fine roots; neutral; clear smooth boundary. 

Bg2—12 to 26 inches; dark gray (N 4/0) clay; common 
medium prominent olive brown (2.5Y 4/4) and few 
fine prominent light olive brown (2.5Y 5/6) mottles; 
weak medium prismatic structure parting to weak 
medium angular blocky; very firm; few very fine 
roots; neutral; gradual wavy boundary. 

Bg3—26 to 47 inches; gray (N 5/0) clay; common 
medium prominent olive brown (2.5Y 4/4) and light 
olive brown (2.5Y 5/6) mottles; weak coarse 
prismatic structure parting to weak coarse angular 
blocky; very firm; few very fine roots; neutral; 
gradual wavy boundary. 

BCg—47 to 53 inches; gray (N 5/0) clay; common 
medium prominent olive brown (2.5Y 4/4) and light 
olive brown (2.5Y 5/6) mottles; weak very coarse 
prismatic structure; very firm; few very fine roots; 
slight effervescence; mildly alkaline; gradual wavy 
boundary. 

Cg—53 to 60 inches; gray (SY 5/1) clay; common 
medium prominent olive brown (2.5Y 4/4) and light 
olive brown (2.5Y 5/6) mottles; massive; very firm; 
slight effervescence; mildly alkaline. 


The solum is 50 to 55 inches thick. The Ap horizon 
has chroma of 1 or 2. The Bg horizon has hue of 2.5Y or 
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is neutral in hue. It has value of 4 or 5 and chroma of 0 
to 2. The C horizon has hue of 2.5Y or 5Y, value of 4 to 
6, and chroma of 1 to 4. 


Pewamo Series 


The Pewamo series consists of deep, very poorly 
drained, moderately slowly permeable soils on ground 
moraines and end moraines. These soils formed in 
moderately fine textured, calcareous glacial till. Slope is 
0 to 2 percent. 

Pewamo soils are commonly adjacent to Bennington, 
Blount, Elliott, and Glynwood soils. Bennington, Blount, 
and Elliott soils are somewhat poorly drained and are on 
slight rises. Glynwood soils are moderately well drained 
and are on low knolls and side slopes. 

Typical pedon of Pewamo silty clay loam, in an area of 
Waldo Township about 2.5 miles northwest of Waldo; 
about 825 feet west and 990 feet south of the northeast 
corner of sec. 34, T.6 S., R. 15 E. 


Ap—O to 11 inches; very dark gray (10YR 3/1) silty clay 
loam, gray (10YR 5/1) dry; moderate medium and 
fine subangular blocky structure; firm; common fine 
and very fine roots; few coarse fragments; neutral; 
abrupt smooth boundary. 

Btg1—11 to 20 inches; gray (10YR 5/1) silty clay; 
common fine distinct dark yellowish brown (10YR 
4/4) and common medium distinct yellowish brown 
(10YR 5/4) mottles; moderate medium and fine 
subangular blocky structure; firm; common fine and 
very fine roots; few faint dark gray (10YR 4/1) clay 
films in pores and root channels; many prominent 
dark gray (10YR 4/1) organic coatings on faces of 
peds; few coarse fragments; few very dark gray 
(10YR 3/1) krotovinas; slightly acid; gradual wavy 
boundary. 

Btg2—20 to 35 inches; grayish brown (10YR 5/2) silty 
clay loam; common medium prominent yellowish 
brown (10YR 5/6) motties; moderate medium and 
coarse subangular blocky structure; firm; common 
fine and very fine roots; few faint gray (10YR 5/1) 
clay films in pores and root channels; few prominent 
dark gray (10YR 4/1) organic coatings on faces of 
peds; few coarse fragments; few very dark gray 
(10YR 3/1) krotovinas; neutral; clear irregular 
boundary. 

BC—35 to 53 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; common medium distinct grayish 
brown (10YR 5/2) and yellowish brown (10YR 5/4) 
mottles; weak coarse subangular blocky structure; 
firm; few fine and very fine roots; few coarse 
fragments; few very dark gray (10YR 3/1) 
krotovinas; neutral; gradual wavy boundary. 

C—53 to 60 inches; brown (10YR 4/3) clay loam; 
common coarse distinct gray (10YR 5/1) mottles; 
massive; very firm; few coarse fragments; few fine 
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light gray (10YR 7/1) soft accumulations of calcium 
carbonate; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 36 to 67 
inches. The thickness of the mollic epipedon ranges 
from 10 to 17 inches. The content of coarse fragments is 
0 to 10 percent throughout the profile. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. The B horizon has hue of 10YR or 2.5Y, value of 4 or 
5, and chroma of 1 or 2. It is clay loam, silty clay loam, 
clay, or silty clay. The C horizon has value of 4 or 5 and 
chroma of 1 to 4. It is clay loam or silty clay loam. 


Saranac Series 


The Saranac series consists of deep, very poorly 
drained, moderately slowly permeable soils on flood 
plains. These soils formed in alluvium. Slope is 0 to 2 
percent. 

Saranac soils are similar to Sloan soils and are 
commonly adjacent to Del Rey and Milford soils. Del Rey 
soils are somewhat poorly drained and are on slight 
rises. Milford soils regularly decrease in content of 
organic matter with increasing depth. They are on slight 
rises along the edges of areas of the Saranac soils. 
Sloan soils have less clay in the subsoil than the 
Saranac soils. 

Typical pedon of Saranac silty clay loam, occasionally 
flooded, in an area of Marion Township about 3.4 miles 
northwest of Marion; about 1,360 feet east and 495 feet 
north of the southwest corner of sec. 7, T.5 S., R. 15 E. 


Ap—O to 12 inches; very dark gray (10YR 3/1) silty clay 
loam, gray (10YR 5/1) dry; moderate medium 
subangular blocky structure; firm; few very fine 
roots; slightly acid; abrupt wavy boundary. 

A—12 to 17 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; weak medium and fine 
subangular blocky structure; firm; few very fine 
roots; slightly acid; clear wavy boundary. 

Bg1—17 to 30 inches; dark gray (10YR 4/1) silty clay; 
common medium distinct dark yellowish brown 
(10YR 4/4) and few fine distinct yellowish brown 
(10YR 5/4) mottles; moderate medium angular 
blocky structure; very firm; few very fine roots; 
common distinct very dark gray (10YR 3/1) organic 
coatings on faces of peds; slightly acid; clear wavy 
boundary. 

Bg2—30 to 35 inches; dark gray (10YR 4/1) silty clay 
loam; few fine prominent yellowish brown (10YR 
5/6) and many medium distinct dark yellowish brown 
(10YR 4/4) mottles; weak medium and fine 
subangular blocky structure; firm; neutral; gradual 
wavy boundary. 

Cg—35 to 60 inches; gray (10YR 5/1) stratified silty clay 
loam and silty clay; many medium distinct yellowish 
brown (10YR 5/4) and few fine distinct dark 
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yellowish brown (10YR 4/4) mottles; massive; firm; 
dark brown (7.5YR 4/4) iron stains; neutral. 


The thickness of the solum ranges from 30 to 45 
inches. The thickness of the mollic epipedon ranges 
from 10 to 17 inches. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. The Bg and C horizons have hue of 10YR to 5Y, value 
of 4 to 6, and chroma of 1 or 2. They are silty clay, silty 
clay loam, or clay loam. 


Shinrock Series 


The Shinrock series consists of deep, moderately well 
drained, moderately slowly permeable soils on lake 
plains. These soils formed in stratified lacustrine 
sediments. Slope ranges from 2 to 12 percent. 

Shinrock soils are similar to Cardington and Glynwood 
soils and are commonly adjacent to Del Rey and Milford 
soils. Cardington and Glynwood soils have coarse 
fragments throughout. Del Rey soils are somewhat 
poorly drained and are on slight rises. Milford soils are 
very poorly drained and are on broad flats, in 
depressions, and along drainageways. 

Typical pedon of Shinrock silt loam, 2 to 6 percent 
slopes, in an area of Salt Rock Township about 1.7 miles 
northwest of Morral; about 1,240 feet east and 2,150 
feet south of the northwest corner of sec. 15, T. 4 S., R. 
14 E. 


Ap—0 to 9 inches; brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; weak fine subangular blocky 
structure; friable; common fine and very fine roots; 
medium acid; abrupt smooth boundary. 

Bti—9 to 12 inches; yellowish brown (10YR 5/4) silty 
clay loam; common medium faint yellowish brown 
(10YR 5/6) and few medium distinct brown (10YR 
5/3) mottles; moderate medium subangular blocky 
structure; firm; few fine and very fine roots; few faint 
dark yellowish brown (10YR 4/4) clay films on faces 
of peds; common distinct dark yellowish brown 
(10YR 4/4) silt coatings on faces of peds; strongly 
acid; clear wavy boundary. 

Bt2—12 to 25 inches; yellowish brown (10YR 5/4) silty 
clay; common medium faint yellowish brown (10YR 
5/6) and common medium distinct grayish brown 
(10YR 5/2) mottles; moderate medium and coarse 
angular blocky structure; firm; few fine roots; few 
faint brown (10YR 5/3) clay films on faces of peds; 
common distinct grayish brown (10YR 5/2) silt 
coatings on faces of peds; few fine black (N 2/0) 
concretions (iron and manganese oxides); strongly 
acid; gradual wavy boundary. 

Bt8—25 to 37 inches; olive brown (2.5Y 4/4) silty clay; 
common medium distinct grayish brown (2.5Y 5/2) 
motties; moderate coarse subangular blocky 
structure; firm; few fine roots; few faint brown (10YR 
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5/8) clay films on faces of peds; common distinct 
gray (10YR 5/1) silt coatings on faces of peds; few 
fine black (N 2/0) concretions (iron and manganese 
oxides); medium acid; clear wavy boundary. 

C-—~-37 to 60 inches; light olive brown (2.5Y 5/4) silty clay 
loam; common medium faint light olive brown (2.5Y 
5/6) mottles; massive; firm; common distinct grayish 
brown (2.5Y 5/2) silt coatings in vertical partings; 
common medium white (2.5Y 8/2) calcium 
carbonate nodules; slight effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The depth to carbonates ranges from 20 to 38 
inches. 

The Ap horizon has value of 4 or 5 and chroma of 2 or 
3. The Bt horizon has hue of 10YR or 2.5Y, value of 4 or 
5, and chroma of 3 to 6. It is silty clay loam or silty clay. 
Some pedons have a BC horizon. The C horizon has 
hue of 10YR or 2.5Y, value of 4 or 5, and chroma of 2 to 
4. It commonly is silt loam or silty clay loam, but it has 
thin strata of silty clay or silt in some pedons. 


Sleeth Series 


The Sleeth series consists of deep, somewhat poorly 
drained soils on stream terraces. These soils formed in 
loamy outwash and in the underlying calcareous, sandy 
and gravelly outwash. Permeability is moderate in the 
solum and very rapid in the underlying material. Slope 
ranges from 0 to 3 percent. 

Sleeth soils are similar to Whitaker soils and are 
commonly adjacent to Nolin, Ockley, Sloan, and 
Westland soils. Nolin and Ockley soils are well drained, 
and Sloan and Westland soils are very poorly drained. 
Nolin and Sloan soils are on flood plains. Ockley soils 
are in the slightly higher landscape positions. Westland 
soils are on broad flats, in depressions, and along 
drainageways. Whitaker soils have fewer coarse 
fragments in the subsoil and underlying material than the 
Sleeth soils. 

Typical pedon of Sleeth loam, 0 to 3 percent slopes, in 
an area of Grand Prairie Township about 3.5 miles east 
of Morral; about 1,500 feet east and 1,300 feet north of 
the southwest corner of sec. 16, T. 4S., R. 15 €. 


Ap—0 to 11 inches; dark grayish brown (10YR 4/2) 
loam, light brownish gray (10YR 6/2) dry; weak 
medium subangular blocky structure parting to 
moderate fine granular; friable; few very fine roots; 
slightly acid; abrupt smooth boundary. 

Bti—11 to 15 inches; brown (10YR 5/3) clay loam; 
common medium faint grayish brown (10YR 5/2) 
and common medium distinct yellowish brown 
(10YR 5/6) mottles; weak medium and fine 
subangular blocky structure; firm; few very fine 
roots; many grayish brown (10YR 5/2) coatings on 
faces of peds; few faint grayish brown (10YR 5/2) 
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clay films on faces of peds; dark grayish brown 
(10YR 4/2) organic coatings in root channels; few 
coarse fragments; strongly acid; clear smooth 
boundary. 

Bt2—15 to 24 inches; brown (10YR 4/3) clay loam; 
common medium distinct yellowish brown (10YR 
5/6) mottles; moderate medium and fine subangular 
blocky structure; firm; few very fine roots; few faint 
grayish brown (10YR 5/2) clay films on faces of 
peds; many faint grayish brown (10YR 5/2) coatings 
on faces of peds; few coarse fragments; strongly 
acid; clear smooth boundary. 

Bt8—24 to 30 inches; yellowish brown (10YR 5/4) clay 
loam; common medium distinct gray (10YR 5/1) and 
few fine faint brown (7.5YR 5/4) and yellowish 
brown (10YR 5/6) mottles; moderate medium 
subangular blocky structure; firm; few very fine 
roots; few faint dark grayish brown (10YR 4/2) clay 
films bridging sand grains; many distinct dark grayish 
brown (10YR 4/2) coatings on faces of peds; few 
coarse fragments; medium acid; clear wavy 
boundary. 

Btg—30 to 41 inches; grayish brown (10YR 5/2) sandy 
clay loam; common medium prominent yellowish 
brown (10YR 5/6) and few medium distinct pale 
brown (10YR 6/3) mottles; weak coarse subangular 
blocky structure; firm; few faint dark grayish brown 
(10YR 4/2) clay films bridging sand grains; about 10 
percent coarse fragments; medium acid; abrupt 
smooth boundary. 

BCg—41 to 60 inches; dark gray (10YR 4/1) gravelly 
sandy loam; common fine prominent yellowish 
brown (10YR 5/6) and common fine distinct brown 
(10YR 5/3) mottles; weak coarse subangular blocky 
structure; very friable; thin strata of grayish brown 
(10YR 5/2) loam and sand; about 15 percent coarse 
fragments; neutral; gradual wavy boundary. 

2Cg—60 to 80 inches; dark gray (10YR 4/1) stratified 
sand and very gravelly sand; single grained; loose; 
about 40 percent coarse fragments; slight 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 40 to 60 
inches. The content of coarse fragments ranges from 2 
to 20 percent in the B horizon and from 15 to 40 percent 
in the 2C horizon. 

The Ap horizon has chroma of 2 or 3. The Bt horizon 
has value of 4 or 5 and chroma of 2 to 4. It is clay loam, 
sandy clay loam, loam, or the gravelly analogs of these 
textures. The 2C horizon has value of 4 or 5 and chroma 
of 1 or 2. It is stratified sand, loamy coarse sand, or the 
gravelly or very gravelly analogs of these textures. 


Sloan Series 


The Sloan series consists of deep, very poorly 
drained, moderately permeable or moderately slowly 
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permeable soils on flood plains. These soils formed in 
silty and loamy alluvium. Slope is 0 to 2 percent. 

Sloan soils are similar to Saranac soils and are 
commonly adjacent to Blount and Glynwood soils. The 
somewhat poorly drained Blount and moderately well 
drained Glynwood soils are on uplands. Saranac soils 
have more clay in the subsoil than the Sloan soils. 

Typical pedon of Sloan silty clay loam, occasionally 
flooded, in an area of Green Camp Township about 1.5 
miles northeast of Green Camp; about 2,150 feet north 
and 80 feet west of the southeast corner of sec. 1, T. 6 
S., R. 14 E. 


Ap—O to 8 inches; very dark gray (10YR 3/1) silty clay 
loam, gray (10YR 5/1) dry; weak fine and very fine 
granular structure; friable; few fine and very fine 
roots; slightly acid; abrupt smooth boundary. 

A—8 to 11 inches; very dark gray (10YR 3/1) silty clay 
loam, gray (10YR 5/1) dry; moderate fine and very 
fine granular structure; firm; common medium black 
(N 2/0) concretions (iron and manganese oxides); 
few fine and very fine roots; slightly acid; abrupt 
wavy boundary. 

Bgi—11 to 20 inches; dark gray (10YR 4/1) silt loam; 
common medium faint dark brown (7.5YR 4/2) 
mottles; weak fine and very fine granular structure; 
friable; common medium black (N 2/0) concretions 
(iron and manganese oxides); common distinct very 
dark gray (10YR 3/1) organic coatings on faces of 
peds; few fine and very fine roots; neutral; clear 
wavy boundary. 

Bg2—20 to 37 inches; dark gray (10YR 4/1) clay loam; 
common medium distinct dark yellowish brown 
(10YR 4/4), common medium prominent yellowish 
brown (10YR 5/6), and common medium faint dark 
brown (7.5YR 4/2) mottles; weak medium and fine 
subangular blocky structure; firm; common medium 
black (N 2/0) concretions (iron and manganese 
oxides); common faint very dark gray (10YR 3/1) 
coatings on faces of peds; few fine and very fine 
roots; neutral; clear wavy boundary. 

Bg3—37 to 47 inches; gray (10YR 5/1) clay loam; 
common medium distinct dark yellowish brown 
(10YR 4/4) and strong brown (7.5YR 5/6) mottles; 
weak medium and fine subangular blocky structure; 
firm; common medium black (N 2/0) concretions 
(iron and manganese oxides); common faint gray 
(10YR 5/1) coatings on faces of peds; few fine and 
very fine roots; neutral; gradual wavy boundary. 

C—47 to 60 inches; strong brown (7.5YR 5/6) silty clay 
loam; common medium prominent gray (10YR 5/1) 
mottles; massive; firm; gray (10YR 5/1) clay seams; 
neutral. 


The solum is 41 to 47 inches thick. The thickness of 
the mollic epipedon ranges from 10 to 23 inches. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. The Bg horizon has value of 4 or 5 and chroma of 1 
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or 2. It is silty clay loam, clay loam, or silt loam. The C 
horizon has hue of 10YR or 7.5YR and chroma of 1 to 6. 
It commonly is loam, silty clay loam, or clay loam. It is 
stratified in some pedons. 


Westland Series 


The Westland series consists of deep, very poorly 
drained soils on stream terraces. These soils formed in 
loamy outwash and in the underlying calcareous, sandy 
and gravelly outwash. Permeability is moderate in the 
solum and very rapid in the underlying material. Slope is 
0 to 2 percent. 

Westland soils are commonly adjacent to Fox, Sleeth, 
and Sloan soils. Fox soils are well drained and are on 
slight rises along the edges of areas of the Westland 
soils. Sleeth soils are somewhat poorly drained and are 
on slight rises. Sloan soils have fewer coarse fragments 
throughout than the Westland soils. They are on flood 
plains. 

Typical pedon of Westland clay loam, in an area of 
Grand Prairie Township about 0.8 mile east of Brush 
Ridge; about 2,600 feet east and 900 feet north of the 
southwest corner of sec. 16, T. 4 S., R. 15 E. 


Ap—O to 12 inches; very dark gray (10YR 3/1) clay 
loam, dark gray (10YR 4/1) dry; moderate medium 
and fine granular structure; friable; few roots; few 
coarse fragments; neutral; clear smooth boundary. 

Btg1—12 to 15 inches; dark gray (N 4/0) clay loam; 
common fine prominent yellowish brown (10YR 5/6) 
mottles; moderate medium subangular blocky 
structure; firm; few fine roots; very dark gray (10YR 
3/1) organic coatings on faces of peds; few faint 
dark gray (10YR 4/1) clay films on faces of peds; 
few coarse fragments; neutral; abrupt smooth 
boundary. 

Btg2—15 to 25 inches; gray (10YR 5/1) clay loam; 
common medium prominent yellowish brown (10YR 
5/6) and few fine faint dark gray (10YR 4/1) 
mottles; weak coarse and medium subangular 
blocky structure; firm; few faint gray (10YR 5/1) clay 
films on faces of peds; about 5 percent coarse 
fragments; neutral; abrupt smooth boundary. 

Btg3—25 to 35 inches; dark gray (10YR 4/1) clay loam; 
many fine prominent yellowish brown (10YR 5/6) 
and common medium faint gray (10YR 5/1) mottles; 
weak coarse subangular blocky structure; firm; few 
faint gray (10YR 5/1) clay films on faces of peds; 
Strata of sandy clay loam in the lower part; about 10 
percent coarse fragments; neutral; abrupt smooth 
boundary. 

BCg—35 to 43 inches; dark gray (10YR 4/1) stratified 
gravelly sandy loam and sandy clay loam; weak 
coarse subangular blocky structure; friable; about 15 
percent coarse fragments; slight effervescence; 
mildly alkaline; clear smooth boundary. 
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2Cg—43 to 60 inches; dark gray (10YR 4/1) very 
gravelly loamy coarse sand; single grained; loose; 
about 40 percent coarse fragments; strong 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 40 to 58 
inches. The mollic epipedon is 10 to 15 inches thick. The 
content of coarse fragments ranges from 2 to 15 percent 
in the solum and from 15 to 50 percent in the 2C 
horizon. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. The Bt horizon has hue of 10YR or 2.5Y or is neutral 
in hue. It has value of 4 or 5 and chroma of 0 to 2. It is 
dominantly clay loam in the upper part and clay loam, 
sandy loam, or sandy clay loam in the lower part. In 
many pedons, however, it has subhorizons of silty clay 
loam. The 2C horizon has value of 4 or 5 and chroma of 
1 or 2. It is the gravelly or very gravelly analogs of 
coarse sand or loamy coarse sand. 


Whitaker Series 


The Whitaker series consists of deep, somewhat 
poorly drained, moderately permeable soils that generally 
are on stream terraces and along the shoreline of former 
glacial lakes but in a few areas are on ground moraines. 
These soils formed in loamy outwash or lacustrine 
sediments. Slope ranges from 0 to 3 percent. 

Whitaker soils are similar to Fitchville and Sleeth soils 
and are commonly adjacent to Milford and Nolin soils. 
Fitchville soils have more silt throughout than the 
Whitaker soils. Milford soils are very poorly drained and 
are on broad flats, in depressions, and along 
drainageways. Nolin soils are well drained and are on 
flood plains. Sieeth soils have a higher content of coarse 
fragments in the subsoil and underlying material than the 
Whitaker soils. 

Typical pedon of Whitaker loam, 0 to 3 percent slopes, 
in an area of Grand Prairie Township about 2.3 miles 
south-southwest of Brush Ridge; about 1,730 feet south 
and 700 feet east of the northwest corner of sec. 32, T. 
4S, R. 15 E. 


Ap—0 to 10 inches; dark grayish brown (10YR 4/2) 
loam, light brownish gray (10YR 6/2) dry; weak fine 
granular structure; friable; common fine and very 
fine roots; medium acid; abrupt wavy boundary. 

BE—10 to 14 inches; brown (10YR 5/3) loam; few 
medium faint light brownish gray (10YR 6/2) and 
common medium distinct yellowish brown (10YR 


5/6) mottles; moderate medium subangular blocky 
structure; firm; few fine and very fine roots; common 
faint grayish brown (10YR 5/2) silt coatings on faces 
of peds; very few faint brown (10YR 4/3) clay films 
in pores; few distinct dark grayish brown (10YR 4/2) 
organic coatings in root channels; few fine black 
(10YR 2/1) concretions (iron and manganese 
oxides); strongly acid; clear wavy boundary. 

Bti—14 to 26 inches; yellowish brown (10YR 5/6) clay 
loam; common medium prominent light brownish 
gray (10YR 6/2) mottles; moderate medium 
subangular blocky structure; firm; few very fine 
roots; many distinct grayish brown (10YR 5/2) silt 
coatings on faces of peds; few faint grayish brown 
(10YR 5/2) clay films on faces of peds; few fine 
black (10YR 2/1) concretions (iron and manganese 
oxides); strongly acid; clear wavy boundary. 

Bt2—26 to 34 inches; yellowish brown (10YR 5/6) clay 
loam; many medium prominent light brownish gray 
(10YR 6/2) mottles; moderate medium subangular 
blocky structure; firm; few very fine roots; few 
distinct light brownish gray (2.5Y 6/2) clay films in 
pores and root channels; many distinct light 
brownish gray (10YR 6/2) silt coatings on faces of 
peds; few fine black (10YR 2/1) concretions (iron 
and manganese oxides); strongly acid; clear wavy 
boundary. 

BCg1—34 to 41 inches; light brownish gray (2.5Y 6/2) 
loam; many medium prominent yellowish brown 
(10YR 5/6) mottles; weak coarse subangular blocky 
structure; friable; few very fine roots; few medium 
black (10YR 2/1) concretions (iron and manganese 
oxides); medium acid; gradual wavy boundary. 

BCg2—41 to 60 inches; grayish brown (10YR 5/2) sandy 
loam; common medium prominent light olive brown 
(2.5Y 5/6) mottles; weak coarse subangular blocky 
structure; friable; few medium black (10YR 2/1) 
concretions (iron and manganese oxides); medium 
acid. 


The thickness of the solum ranges from 40 to 60 
inches. The Ap horizon has value of 4 or 5 and chroma 
of 2 or 3. The Bt horizon has hue of 10YR or 2.5Y, value 
of 4 or 5, and chroma of 2 to 6. It is dominantly clay 
loam or sandy clay loam. in some pedons, however, it 
has strata of silt loam, silty clay loam, or loam. The BC 
horizon has hue of 10YR or 2.5Y, value of 4 to 6, and 
chroma of 2 to 6. It is loam, silt loam, sandy loam, or 
sandy clay loam. 


Formation of the Soils 
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This section relates the factors of soil formation to the 
soils in Marion County. It also describes the processes 
of soil formation. 


Factors of Soil Formation 


The major factors of soil formation are parent material, 
climate, relief, living organisms, and time (8). Climate and 
living organisms, particularly vegetation, are the active 
forces of soil formation. Their effects on the parent 
material are modified by relief and time. The importance 
of each factor differs from place to place. Differences 
among soils are caused by variations in one or more of 
these factors. 


Parent Material 


Parent material largely determines the texture of the 
soils. Most of the soils in Marion County formed in 
glacial till. Others formed in lacustrine deposits, glacial 
outwash, alluvium, material weathered from limestone 
bedrock, and organic deposits. 

Glacial till is material that was deposited directly by 
glacial ice. The composition of this material varies 
throughout the county. The till generally is unstratified, 
compact silty clay loam or clay loam. It has rock 
fragments in varying proportions and sizes and has a 
moderate to high content of lime. It ranges from a few 
inches to more than 100 feet in thickness. Soils that 
formed in glacial till are generally compact, have a 
moderately fine textured or fine textured subsoil, and are 
slowly permeable or moderately slowly permeable. 
Bennington, Blount, Glynwood, and Pewamo soils are 
examples. 

The glacial till in some parts of the county has been 
slightly modified by water action. As a result, the upper 
part of the soils in these areas is more friable and 
slightly more loamy than the unmodified till. These areas 
are adjacent to streams and postglacial lakes and in 
areas on till plains where the downwasting and 
Stagnation of glacial ice caused the formation of shallow 
lakes. 

Lacustrine deposits are clastic sediments deposited on 
the bottom of postglacial lakes. These sediments are 
stratified or laminated, are silty or clayey, and have no 
coarse fragments. They generally are high in content of 
lime. They range from several feet to more than 20 feet 
in thickness. Soils that formed in lacustrine sediments 


generally have a moderately fine textured or fine 
textured subsoil and are moderately slowly permeable or 
slowly permeable. Del! Rey, Milford, Latty, and Shinrock 
soils are examples. 

Glacial outwash was deposited by glacial meltwater 
moving down the valleys. These deposits are silty, 
loamy, sandy, and gravelly. Soils that formed in outwash 
are generally loose, are highly stratified, and are 
moderately permeable to very rapidly permeable. 
Examples are Fox and Westland soils, which have a 
fine-loamy, moderately permeable subsoil and rapidly 
permeable or very rapidly permeable underlying material. 
These soils are good sources of sand and gravel. 

Alfuvium was deposited by floodwater. It is the 
youngest parent material in the county. It is still 
accumulating as fresh sediment added by overflowing 
streams. The source of most alluvium is erosion on other 
soils farther upstream in the watershed. Alluvial material 
is highly stratified and is silty or loamy. Soils that formed 
in alluvium commonly have a silty or loamy subsoil and 
are medium to high in natural fertility. Newark, Nolin, and 
Sloan soils are examples. 

Material weathered from limestone bedrock is the 
parent material of the lower part of the subsoil in Milton 
soils. The limestone was deposited during a period when 
the survey area was covered by shallow seas. Most of 
the bedrock has since been covered by other parent 
materials. Weathering of the upper part of the limestone 
commonly results in the formation of sticky, clayey 
material in the lower part of the subsoil, near the point of 
contact with the rock. 

Organic material has accumulated in a few scattered 
depressions and drainageways in the county. It consists 
mainly of the decomposed remains of trees, sedges, and 
grasses in areas where the water table is high and 
where seepage keeps the soils permanently wet. 
Muskego soils formed in this material. They are 
characterized by a very high content of organic matter, 
very poor drainage, and low strength. 


Climate 


The soils in Marion County formed under a humid, 
temperate continental climate. Climatic factors, such as 
precipitation, temperature, and evapotranspiration, 
strongly affect biotic communities and help to determine 
the kind of soils that form in large regions. The climate is 
fairly uniform throughout the county. Differences among 


84 


the soils within the county are not the result of climatic 
variations. 

Climate affects the weathering and decomposition of 
minerals and the removal of material through leaching. 
Soluble bases are removed when they are released 
through the decomposition of mineral material. 
Percolating water translocates clay and sesquioxides 
from the surface layer to the lower horizons. 


Relief 


Relief influences soil formation through its effect on 
water movement, erosion, soil temperature, and the plant 
cover. It either directly or indirectly affects runoff, 
ponding, depth to the water table, internal drainage, and 
the accumulation and removal of organic matter. 

Relief can account for the formation of different soils 
from the same kind of parent material. Examples are the 
nearly level to moderately steep, moderately well drained 
Glynwood soils, the nearly level and gently sloping, 
somewhat poorly drained Blount soils, and the nearly 
level, very poorly drained Pewamo soils, all of which 
formed in Wisconsin glacial till. 

Water that runs off the more sloping soils collects in 
depressions or is removed through waterways. 
Therefore, from an equal amount of rainfall, the more 
sloping soils receive less water and depressional soils 
receive more water than the nearly level soils. This 
difference in water distribution and movement has 
important effects on soil formation. 


Living Organisms 


The vegetation under which a soil forms influences the 
color, structure, and organic matter content of the soil. 
Blount, Glynwood, and other soils that formed under 
forest vegetation generally are lighter in color and have a 
lower content of organic matter in the surface layer than 
soils that formed under grasses. The accumulation of 
organic matter results in a dark surface layer in some 
low lying soils, such as Elliott, Milford, and Pewamo. 

The soils in Marion County formed under a variety of 
vegetative habitats, including mixed hardwood forests, 
grassland prairies, swamps, and marshes. Each of these 
habitats supported a characteristic vegetation, which 
influenced soil formation. 

Bacteria, fungi, and many other micro-organisms aid in 
the breakdown of plant residue and in the return of this 
residue to the soil. The kind of organic residue that is 
returned to the soil depends, to some extent, on the kind 
of organisms involved in the breakdown. Generally, fungi 
are most active in acid soils and bacteria are most active 
in neutral or alkaline soils. 

Earthworms, burrowing insects, and other small 
animals mix the soil. Their burrows help to make the soil 
porous and permit the percolation of water. Earthworms 
help to incorporate organic matter into the soil. In an 
area that is well populated with earthworms, the leaf 
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litter that accumulates on the surface during autumn is 
usually incorporated into the soil by the following spring. 


Time 


The length of time that the parent material has been 
exposed to the processes of soil formation can have 
important effects on the soil. The distinctness of 
horizons indicates the maturity of the soil. Generally, the 
longer that climate and living organisms have acted upon 
the parent material, the more distinct the horizons in the 
profile. Bennington and Blount are examples of soils that 
have a strongly expressed profile. 

Most of the parent materials in the county have been 
in place for about the same length of time. An exception 
is recent alluvium on flood plains. Nolin, Sloan, and other 
soils that formed in this alluvium are the youngest soils 
in the county. They have not been in place long enough 
to be significantly affected by the processes of soil 
formation. 

in terms of geologic age, the soils in Marion County 
have been forming for a relatively short period. As a 
result, many of the soils are leached to a limited depth 
and have a medium acid to neutral subsoil. 


Processes of Soil Formation 


Soils form through complex, interrelated, continuing 
processes that are grouped into four general 
categories—additions, removals, transfers, and 
transformations (72). These four processes affect the 
formation of all soils, although their predominance varies. 

One of the main types of addition is the accumulation 
of organic matter in the surface layer. This organic 
matter, which is derived from plants that grew in the soil, 
is mainly responsible for the darkness of the surface 
layer. It has darkened the surface layer of Elliott and 
Pewamo soils. Another type of addition occurs through 
the deposition resulting from erosion. Soils on flood 
plains, such as Nolin and Sloan soils, periodically receive 
soil material deposited by floodwater. 

Removals that occur in soils include the leaching of 
bases, the removal of plant nutrients by crops, and the 
loss of soil through erosion. One of the main losses that 
has taken place in the soils of Marion County is the 
leaching of carbonates. Many of the soils in the county 
have been leached to a depth of 2 to 4 feet. The parent 
material was medium or high in content of calcium 
carbonates, but percolating water has leached the 
carbonates from the upper part of the profile. 

The main kind of transfer in the soils in Marion County 
is the translocation of colloidal material from one horizon 
to another. In many of the soils, clay has been 
transferred from the A horizon to the B horizon. The 
result is the formation of a Bt horizon, which is a zone of 
illuviation, or gain. In Glynwood, Blount, and other soils, 
the B horizon contains more clay than the parent 
material or the A horizon. The B horizon in some soils 
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has thin clay films in pores and on the faces of peds. 
This clay has been transferred from the A horizon. The 
presence or absence of these clay films is an important 
criterion in soil classification. 

Mineral compounds have undergone transformation in 
most of the soils in the county. Gleying, or the reduction 
and solution of ferrous iron, has taken place in the very 
poorly drained to somewhat poorly drained soils, such as 
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Latty, Milford, and Paulding. This process is caused by a 
recurring high water table. Another type of 
transformation is the chemical weathering of primary 
silicate minerals into secondary minerals, mainly those of 
the layer-lattice silicate clays. The results of this process 
are most apparent if the formation of horizons has not 
been affected by rapid erosion or by the accumulation of 
material at the surface. 
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Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Argillic horizon. A subsoil horizon characterized by an 
accumulation of ijluvial clay. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation- 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bedrock-controlied topography. A iandscape where 
the configuration and relief of the landforms are 
determined or strongly influenced by the underlying 
bedrock. 


Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

California bearing ratio (CBR). The load-supporting 
capacity of a soil as compared to that of a standard 
crushed limestone, expressed as a ratio. First 
standardized in California. A soil having a CBR of 16 
supports 16 percent of the load that would be 
supported by standard crushed limestone, per unit 
area, with the same degree of distortion. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (DH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that shatter or loosen hard 

‘compacted layers to a depth below normal plow 
depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15 to 38 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 
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Complex slope. irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemenited.—Hard; little affected by moistening. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Coprogenous earth (sedimentary peat). Fecal material 
deposited in water by aquatic organisms. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 
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Depth, soil. The depth of the soil over bedrock. Deep 
soils are more than 40 inches deep over bedrock; 
moderately deep soils, 20 to 40 inches; and shallow 
soils, 10 to 20 inches. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
weiness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the soium, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained. —Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
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during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Uniess 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly leve! or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 
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First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial meltwater. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 
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Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. The 
major horizons are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or E 
horizon. The B horizon is in part a layer of transition 
from the overlying horizon to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; (2) 
granular, prismatic, or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) a 
combination of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. lf the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath the 
soil. 

RF layer.—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
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have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Illuviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Lake plain. A broad plain that was once the bottom of a 
lake. The lake water either evaporated or has been 
drained. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are end, terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
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biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, commen, and 
many, size—fine, medium, and coarse; and 
contrast—/fa/nt, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 
Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 

For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a piant 
essential to its growth. Plant nutrients are mainty 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Perimeter drain. A drain installed around the perimeter 
of a septic tank absorption field. The drain lowers 
the water table. Also called curtain drain. 
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Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 

_ Terms describing permeability are: 
suibtuasdasanssinnalsscaiaioertastiands less than 0.06 inch 
.--- 0.06 to 0.2 inch 
sistnazeieese 0.2 to 0.6 inch 

0.6 inch to 2.0 inches 

Moderately rapid... cece 2.0 to 6.0 inches 
RADIO ysyes-cicccsceceis deyeen mn csecseeisier ns coer oatecs 6.0 to 20 inches 
VOY PAPI. wccsicsieecstecsscssscecoesseeceenes more than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or 
evapotranspiration. 

Poor filter (in tables). Because of rapid permeability the 
soil may not adequately filter effluent from a waste 
disposal system. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through ail its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


PH 
Extremely aCid........cscssssecsesserseneeeeseneeens below 4.5 
Very strongly acid. .. 4.5 to 5.0 
Strongly acid.......... 5.1 to 5.5 
Medium acid...... .. 5.6 to 6.0 
SHIQHtly: ACID. secs cise scacescaesdecs isvsessitisantasenvetorentech 6.1 to 6.5 
Neutral........... .-.-6.6 to 7.3 
Mildly alkaline... ccs tecssctesseeseesessnsseaees 7.4 to 7.8 
Moderately alkaline... wi 79 tO 8.4 
Strongly alkaline... ssesecseneeseneeeeseeseees 8.5 to 9.0 


Very strongly alkaline... seen 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 
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Rippable. Bedrock or hardpan can be excavated using a 
single-tooth ripping attachment mounted on a tractor 
with a 200-300 draw bar horsepower rating. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 
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Similar soils. Soils that share limits of diagnostic criteria, 
behave and perform in a similar manner, and have 
similar conservation needs or management 
requirements for the major land uses in the survey 
area. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip surfaces 
on the steeper slopes; on faces of blocks, prisms, 
and columns; and in swelling clayey soils, where 
there is marked change in moisture content. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 


follows: 
Millime- 
ters 

VOTY COAFSE SANG... eee eecseseneseneeroesetees 2.0 to 1.0 
(0 10)-1-)- -y- 1 ¢ ee 1.0 to 0.5 
Me@IUM SANG... eee eects necesenesereeeeeenees 0.5 to 0.25 
Fine sand............. we 0.25 to 0.10 
VEry TING: SANG isis saciessesssenseitctssieateeresveneeneeis 0.10 to 0.05 
Oil tssievsssececkicivecs seve 0.05 to 0.002 
Cla 2 ca sieisia ath iviciniecmamicenne less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 
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Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), co/umnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from soil blowing and water erosion after harvest, 
during preparation of a seedbed for the next crop, 
and during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Breaking up a compact subsoil by pulling a 
special chisel through the soil. 

Subsurface layer. Any surface soi! horizon (A, E, AB, or 
EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
“Ap horizon.” 

Surface soil. The A, E, AB, and EB horizons. It includes 
all subdivisions of these horizons. 

Terminal moraine. A belt of thick glacial drift that 
generally marks the termination of important glacial 
advances. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
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particles, are sand, loamy sand, sandy foam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or ‘‘very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils in 
extremely small amounts. They are essential to plant 
growth. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Water bar. A shallow trench and a mound of earth 
constructed at an angle across a road or trail to 
intercept and divert surface runoff and control 
erosion. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically sunflower) wilts so much 
that it does not recover when placed in a humid, 
dark chamber. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


(Recorded in the period 1951-80 at Marion, Ohio) 
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It can be calculated by adding the 


maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


* A growing degree day is a unit of heat available for plant growth. 
growth is minimal for the principal crops in the area (50 degrees F). 
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TABLE 2.--~FREEZE DATES IN SPRING AND FALL 


(Recorded in the period 1951-80 at Marion, Ohio) 
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TABLE 3.-~GROWING SEASON 


(Recorded in the period 1951-80 at Marion, Ohio) 


Daily minimum temperature 
during growing season 
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TABLE 4.~-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Soil name 


{Blount silt loam, 0 to 2 percent slopes--m-en-en nn nn nn nn nn nem mn nnn mn nn enn mn nn nnn nnn 
{Blount ‘silt. loam, 2 to.6 percent. slopéss=<-<ss=-R-=-<--9secassrseaeaeesseercasaseH< 
|Blount-Urban land complex. undulatings---s+ssss<<s=--sssssescsessressesaeeesesetna= 
}Cardington silt loam, 2 to 6 percent SlOPeSerm nm errr nnn rrr nnn nnn nnn nnn rece 
|Cardington silt loam, 6 to 12 percent slopes, eroded----------n2-n-een nnn n nnn nnn n= 
iCenterburg silt loam, 1 to 4 percent SlopeSwnqnrrn nnn ro nnn nner nnn nnn nner nnn nena nnnenn 
{Del Rey silt loam, 0 to 3 percent slopes@---n- nnn nner nn nnn nnn nnn nnn nen nnn nnn nnn 
jElliott silty clay loam, 0 to 3 percent S1lOpeS----nce een e ne wre nnn eee nn nen nnn n nnn = 
|Fitchville silt loam, 0 to 3 percent slopes-—-—--m-non nnn nnn nnn nnn nnn nnn nnn nnn nnn 
1Fox Loam, O to 2 percent SlOPeS--mnn nnn er rrr nn rrr nnn nnn nn nnn nnn nen nnn nn nnn = 
[Fox loam, 2 to 6 percent slopes~--------n-n- nnn nnn nnn nn nnn nnn nn nnn nnn nnn nnn nn 
{Fulton silty clay loam, 0 to 2 percent slopeS@-------n-en nnn nnn nnn nn nnn nnn nnn nnn nnn 
{Fulton silty clay loam, 2 to 6 percent slopes~—---n---m nnn nn nnn nnn nnn nnn nn nn 
iGlynwood silt loam, 0 to 2 percent SlopeSrmmnnn nner nnn nn nen nnn nnn nn naan nena nnnn a 
iGlynwood silt loam, 2 to 6 percent slopesm------- nn nnn nn nnn nnn nnn nnn nnn nnn 
iGlynwood silt loam, 6 to 12 percent slopes, erodedq---n---n---n nn nnn nnn nnn enna nnn enn 
{Glynwood silt loam, 12 to 18 percent slopes, eroded---------n nnn nn nnn nnn nnn nn nn nn 
(Glynwood-Urban land complex, undulatingr----resn rere n nnn nnn nnn nnn nn nnn n nnn nanan 
{Kendallville loam, 2 to 6 percent slopes-------n-- nnn nnn nn nnn nnn nnn nnn nnn nnn 
{Kendallville loam, 12 to 18 percent slopes, erodedq----nn- ner n nn nnn nnn nnn nm nnn nn nnnn 
|Latty silty Clay-s-------- 2c cen nnn nnn nn nnn nnn nnn nnn rn cn nner cnn nc ncncscnae 
{Martinsville loam, 0 to 2 percent Slopeswren nmr r nnn nnn nnn nnn nn nn nn nner nnn nnn ann 
{Martinsville loam, 2 to 6 percent slopes------------------ nn nnn nnn nnn nena nn nnn 
iMedway clay loam, rarely flooded----------------n- nnn ener enn nnn meen nen wn ee een nn 
(Milford silty clay: loam---+-7-------------ssesne ee nanscnn sna ne nanan ssanacennenases 
{Milton silt loam, 1 to 4 percent slopeSr---nnn rman ern n nnn re nnn nn nnn nana nnn nnnnnen 
[Muskego MUCK@—-~ senna nnn nnn nn nr nnn nn nn nn nnn nn nnn nn nn nnn nnn n cane nnnnn 
iNewark silt loam, occasionally flooded-------enn nem ener nen re ren n nen nnn nen en anna = 
iNolin silt loam, occasionally £looded-------------nn nnn enn nnn n nnn nen nen nn nen nnn 
jOckley loam, 0 to 2 percent SlOpeSq-n--nn n-ne nnn nnn nnn nnn nnn nn nnn nnn nn nnn anna nennna 
jOckley loam, 2 to 6 percent Slopes-----nn nnn nnn rn nnn rrr nr nnn nnn nnn nnn nn nena 
{Paulding Clayorssen- sen nnn nnn nn nnn ne nn nnn nn nn nnn nn nnn nnn nnn nnn nena nn nn name nnn nnn 
{Pewamo Silty Clay loamqnn--n- nnn nnn nn nn nnn nnn nnn nnn rn nr nn rn nn nnn nnn enn n an nanan 
iPewamo-Urban land complex q--n-- nme e rer nnn nnn nnn nner nnn ce nnn nnn wwe nnn nnn nn nnn a 
[Pits (GLavel aaa Sasa wrssassSsecssssScelclSss ss snares SS seen sa tecSressscssssessss 
|Dits,. Quarty=s2essessnsssSeesor een sssce sr eaaashassasnasscresasasstaecetasscSsseaen 
\Saranac silty clay loam, occasionally flooded-------------------------------------- 
\Saranac silty clay loam, frequently flooded--------rn nr wn nnn nn nn nnn nnn nner nen nn nnn 
{Shinrock: silt loam,.2 to 6 percent slopes<---ss—Sasss$sH-csHseessesseeseaeseasSacss 
{Shinrock silt loam, 6 to 12 percent slopes, erodedq-------n-- nn nn nnn nnn nnn nnnnnnnn= 
\Siéeth loam, 0 to 3 percent slopes------- se sess fce sansa s sane se antece ase nanmeseees 
{Sloan silty clay loam, occasionally flooded------------a-eecenen nnn nen nn ween mncoena 
‘Udorthents, loaMy---------99 en enn nn nn nnn nnn enn nn nn nnn nnn nn nee nena n nen 
IWestland clay loamenrqnqnnn rene nnn nen enn tenn nn nnn nnn nn nnn nnn nn nn nnn nnn nnn nnn ne nanan 
jWhitaker loam, 0 to 3 percent SlopeSmmeennnrn nn nner err nn nnn nnn nnn nnn nn nn nn nn nnn nn 
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TABLE 5.--PRIME FARMLAND 
(Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 


considered prime farmland. If a soil is prime farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name) 


Soil name 


BgA iBennington silt loam, 0 to 3 percent slopes (where drained) 
BoA iBlount silt loam, 0 to 2 percent slopes (where drained) 

BoB {Blount silt loam, 2 to 6 percent slopes (where drained) 

CdB iCardington silt loam, 2 to 6 percent slopes 

CeB iCenterburg silt loam, 1 to 4 percent slopes 

DeA ;Del Rey silt loam, 0 to 3 percent slopes (where drained) 

EtA iElliott silty clay loam, 0 to 3 percent slopes (where drained) 
FcA jFitchville silt loam, 0 to 3 percent slopes (where drained) 
FoA iFox loam, 0 to 2 percent slopes 

FoB |Fox loam, 2 to 6 percent slopes 

Fta iFulton silty clay loam, 0 to 2 percent slopes (where drained) 
FtB }Fulton silty clay loam, 2 to 6 percent slopes (where drained) 
GwA iGlynwood silt loam, 0 to 2 percent slopes 

GwB }Glynwood silt loam, 2 to 6 percent slopes 

KeB iKendallville loam, 2 to 6 percent slopes 

La |Latty silty clay (where drained) 

MaA iMartinsville loam, 0 to 2 percent slopes 

MaB iMartinsville loam, 2 to 6 percent slopes 

Me iMedway clay loam, rarely flooded 

Mf {Milford silty clay loam (where drained) 

MnB iMilton silt loam, 1 to 4 percent slopes 

Ne iNewark silt loam, occasionally flooded (where drained) 

No iNolin silt loam, occasionally flooded 

OcA \Ockley loam, 0 to 2 percent slopes 

OcB iOckley loam, 2 to 6 percent slopes 

Pm |Pewamo silty clay loam (where drained) 

Sa }Saranac silty clay loam, occasionally flooded (where drained) 
ShB |Shinrock silt loam, 2 to 6 percent slopes 

SkA {Sleeth loam, 0 to 3 percent slopes (where drained) 

So iSloan silty clay loam, occasionally flooded (where drained) 
We iWestland clay loam (where drained) 


WhA {Whitaker loam, 0 to 3 percent slopes (where drained) 
1 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued 


( { 1 ' 
Soil name and ! Land | H | | Timothy-alfalfa 
map symbol | capability Corn H Soybeans Winter wheat | hay 
! 1 | 
i i LT iT i 
Bu Bu Bu Tons 

1 \ 4 4 1 

ShC2-~-------------------- | ffte | 85 28 34 3.5 
Shinrock | i | | ! 
1 1 1 i] ! 
' ‘ 4 { 1 

SkA------~----------2----- | IIw 125 42 | 50 4.5 
Sleeth i 1 i i i 
| | 

$o------------- === ------=- | IlIw | 120 44 48 4.5 
Sloan H 
' i) ‘ 4 | 
Ud. H i | 
Udorthents H | ! { : 
i if 1 ( 1 
t { ( I | 

Wer nner ence tenn nnn anna a= { IIw | 145 ' 52 | 58 | 5.5 
Westland ! { | | 
1 1 1 \ 
iy 1 1 ! { 

WHA=-2---4r a= eannsesasa= i Ilw { 125 H 42 { 50 H 4.5 
H H H { 
( ' | | 
l 1 i 


' 
Whitaker H 
1 
i} 


* See description of the map unit for composition and behavior characteristics of the map unit. 


TABLE 7.~-CAPABILITY CLASSES AND SUBCLASSES 


(Miscellaneous areas are excluded. Absence of an 
entry indicates no acreage) 


i | Major Management concerns (Subclass) 


Class } Total | H i Soil 
! acreage | Erosion ; Wetness { problem 
H H (e) (w) | (s) 
i 1 Acres 1 Acres Hl Acres 
Hy i] 1 1 

I 4,880) --- --- --- 
' 1 ' 1 

II 223,5171 57,762 165,481 274 
i] 1 ' ' 

IIL 20,338} 1,901 18,437 --- 
i] ' ' ' 

Ivf 2,791} 1,739 | 1,052 } --- 

ae a eee eee es 
i) { I ! 

VI H 333} --- | 333 «| = 
H { I { 

i i cn ei MS 
4 { ' i] 

VIII } ---| --- | --- | --- 
1 | { ' 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


(Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available) 


1 
Soil name and {Ordi- 
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oO 
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5 
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3 
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fe} 
a 
Q 
ial 
o 
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ian 

42) 
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8 
[=] 
aQ 
- 
< 
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quip= 4 i 1 i I 
map symbol ination} ment {Seedling} Wind- | Plant Common trees \Site {|Volume*}| Trees to 
plant 


i tion j ity hazard | tion 


J 
' 
H 
{symbol} limita-|mortal- | throw |competi-} {index} 
i] 
L} 
' 
1 


' 
Moderate {Northern red oak---- 


black cherry, 
black locust, 
American 
sycamore, 
eastern 
cottonwood. 


1 
1 1 
i] 1 t ] 
i] t ' 1 
| | | 
BgA------------- { 4A {Slight {Slight |Slight 80; 62 {Eastern white 
Bennington H H \ \ H \Yellow-poplar------- 90 | 90 | pine, yellow- 
| { H \ i \Sugar maple--------- | --- | --- | poplar, black 
H H i { H {Black cherry-------- {| --- | o-- {| cherry, white 
{ H H t 1 \White oak---+------- j --- | --- | ash, red pine, 
H { { H | \White ash----------- {| --- | -=-- | northern red 
| oak, white 
| \ \ } \ \ 1 oak, green 
i H i \ \ ' 1 H | ash, black 
rt & & © | Ff | Hectst, 
fof | fo ip aaa 
; | _ eae 
Pot foot Pee 
! i \ i H { i i ; cottonwood. 
Eat | | i | 
BoA, BoB-------- {| 3C {Slight {Severe {Severe |Slight |White oak----------- { 65 | 48 |Eastern white 
Blount H | H ! H {Northern red oak----| 65 | 48 ! pine, Scotch 
H \ { | ' {Green asheeee------- | --- | --- {| pine, eastern 
{ H i 1 1 \Bur 0ak-e-2-ecen---= | --- | «<= | redcedar, red 
i t | { H {Pin oak------------- | --- | --- | pine, yellow- 
H { H ' | poplar. 
; | | | | i | | 
CdB, CdC2------- { 4A {Slight !Slight !Slight {Severe {Northern red oak----| 80 | 62 {Eastern white 
Cardington i i \ i { IWhite oak----------- ' 75 | 57 | pine, green 
1 { { ' 1 {Sugar maple--------- j com | om- | ash, yellow- 
H H { \ \ {Yellow-poplar------- } --- | --- | poplar, red 
1 I 1 H H \White ash----------- | --- | --- | pine, white 
{ | 1 ; \ ‘Black cherry----~---- {| --- | --- | ash, white 
H H \ ‘ i H ! H ' oak, northern 
1 H H \ 1 \ \ } red oak, black 
{ { i H H H H ! cherry, black 
i H | i locust, 
H ' t 1 \ \ 1 ! ! American 
H i | i | sycamore, 
1 ' 1 { ‘ { { 1 ; eastern 
H \ { | ! ; H H ! cottonwood. 
; | : : _ 
CeBer----------- ' SA !Slight {Slight ‘Slight Severe {Northern red oak----| 89 | 71 jEastern white 
Centerburg | \ H H ‘White oak----------- { --- | --- | pine, northern 
1 \ { {Sugar maple-------=-- j cor | com | red oak, 
H H { \Yellow-poplar------- | wn- | o-= | yellow-poplar, 
1 \ H {White ash----------- | “77 | coe | red pine, 
H H ! {Black cherry-------- | --- | --- | white ash, 
{ | ! ' | | white oak, 
| H H ' ' | green ash, 
' 1 1 ' i) t 
! i ‘ ' 4 1 
t ( ( 1 1 i] 
' ‘ i ' 4 i) 
' 1 i] 1 t i 
1 i i) ' ' 1 
4 ( ' 1 ' ! 
' ' 1 ' J ' 
t 1 i] 1 1) i] 
' ' ' ' i} { 
{ i] 1 \ 4 1 
' ' { ' i] ' 
' 1 1 1 ' ' 
U ' ' 1 t ' 


See footnote at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


i Management concerns Potential productivit 
Soil name and {Ordi- | Equip- | T : an rae 


1 1 
Common trees iSite {Volume* 


4 
| 
Map symbol nation; ment |{Seedlingj Wind- | Plant | Trees to 
{symbol| limita-|mortal- | throw jcompeti-| Jindex} plant 
} } tion | it | hazard | tion | j ! ! 
oe a a a a a 
DeAq--cen------- ! 4c {Slight |Severe {Severe [Slight {White oak----------- ! 70 | 52 ‘Austrian pine, 
Del Rey i i | | | {Northern red oak-~--| 70} 52 {| eastern 
{ H \ | | iGreen ash--------=-- | o-- | ---) | redcedar, 
{Bur 0ak------------- --- “-- green ash, pin 
; | oe 
( I { i i i \ 1 1 Maple. 
i { { { { i H i H 
FoAqosecns------ | 5A {Slight {Slight {Slight {Moderate;Pin oak-------<----- ' 90! 72 ‘Eastern white 
Fitchville H | | { | iNorthern red oak----{ 80 | 62 {| pine, white 
1 i H i \ }Yellow-poplar------~ | “-- | -c- | ash, green 
PF fBteneaitersasccch 2 | 2 | Sth Fete 
a 1 | ee aes 
{ { I { { t H t 1 pine, white 
1 ' 1 H { i t H | oak, northern 
oe oe oe PEE eed‘ oaiy 
J ! i 1 ! { i { ; black cherry, 
H ‘ { H { { | : { black locust, 
American 
fo co 
FoA, FoB-------- ! 4A {Slight {Slight {Slight {Moderate{Northern red oak=---{ 80] 62 !Yellow-poplar, 
Fox i H { I { {White oak-~~-------- | co- | =e | white ash, 
| { | } H \Sugar maple--------- } wo- | --- | eastern white 
oe ee jE | ines red 
\ H ! i ' t pine, black 
{ \ I i \ ' i H ; locust. 
i I H H i i \ { H 
Fta, FtBq--coe-- {| 4C {Slight {Severe {Severe {Slight |Pin oak------------- {| 80 | 62 {Red maple, 
Fulton { | { : H ‘American beech------ {| --- | --- | Austrian pine, 
H 1 { i i (White oak----------- | “"7 | “> | green ash, 
H { H { H {White ash----------- { 77> | 77>) | black oak, 
{Black cherry-------- a acd yellow-poplar, 
{ ! i i I islippery elm-------- 1777 yj oct> 6 y pin oak, 
H H H H H |Red maple------~---- { -o- | o>) | American 
oe oe oe PTET srcaeore, 
| 1 | eae 
! co onwooda. 
1 
GwA, GwB, GwC2--! 4C {Slight {Moderate|Moderate|Moderate|Northern red oak----| 80 | 62 {Austrian pine, 
Glynwood H H ' | { {Black oak-~--------- i 80} 62 | yellow-poplar, 
H H H H H jWhite oak----------- {| 80} 62 { green ash, pin 
I | { { i {Red maple----------- | ~"- | c-- | oak, red 
| H | { | {Slippery elm-------- } o> | co- ¢ maple, black 
| H H i H {Black cherry-------- {| --- | ccm | oak, American 
{White ash----------- a wo sycamore, 
I 1 \ ' 1 \ I 1 1 eastern 
. | ! cottonwood. 
GwD2----------2- !  4R |Moderate!Moderate!Moderate|Moderate|Northern red oak----} 80 | 62 {Austrian pine, 
Glynwood I t H i | {Black oak----------- ; 80 | 62 { yellow-poplar, 
H | H H 1 {White oak----------- { 80} 62 {| green ash, pin 
| i | {Red maple----------- j 77 | c= | oak, red 
| { H { H iSlippery elm-~------ i --~ | o-- | maple, black 
{ ! H i i iBlack cherry-------- iou- | mc.) | oak, American 
{ H i H {White ash--~-------- | “> | -*- | sycamore, 
H { H H { { | eastern 
| | H H H H H | cottonwood. 
i} | 1 | i] t 1 1 
4 cf i 4 ' i] 1 1 


See footnote at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
' i Management concerns | Potential productivity 
Soil name and jOrdi- | Equip- | H ' 1 \ 
map symbol nation} ment {Seedling} Wind- {| Plant Common trees iSite |Volume*}| Trees to 
{symbol| limita-|mortal- | throw |competi- {index | plant 


{tion | ity hazard tion 


Kendallville 


Kendallville 


Martinsville 


Milton 


| 
5A !Slight 
{ 


1 1 
5R |Moderate|Slight 
{ 1 


1 
4w |Severe 


t 
1 
1 
1 
i] 
1 
1 
t 
' 
1 
i 
rT 
V 
H 
{Severe 
| i) 
1 ' 
1 1 
| 4 
1 1 
t t 
J i] 
1 J 
i} ' 
t i) 
! i) 
1 1 
| 1) 
(I i] 
! i] 
! t 
| 
4A {Slight {Slight 
i i) 
1 t 
! 4 
1 1 
! i) 
i) ' 
! i) 
! 1 
1 t 
1 ! 
1 i] 
1 t 
\ | 
5A {Slight {Slight 
! ! 
I i) 
1 i] 
i) i 
i) 1 
1 t 
J i) 
] ' 
1 1 
' 1 
ft 1 
i { 
{ ) 
! i 
i H 
4A |Slight {Slight 
! i] 
t 4 
i] 1 
I J 
1 i] 
t i] 
' 1 
1 J 
i] | 
1 1 
1 { 
1 i) 
f 1 
! 1 
i) i) 
' i 


See footnote at end of table. 


Slight 


Slight 


Severe 


Slight 


Slight 


Slight 


Moderate{Northern red oak~---- 


Moderate 


Severe 


Moderate 


Moderate 


Moderate 


\Yellow-poplar 
{White 
{Black 
iBlack 
\Sugar 
iWhite 


{Northern red oak---- 


\Yellow-poplar 
\White 
{Black 
\Black 
{Sugar 
\White 


{Pin oak------ 
{Red maple---- 
{Green ash---- 
\Black cherry- 


'Eastern cottonwood-- 


jWhite oak---- 
'Yellow-poplar 
|Sweetgqum----- 


‘Northern red oak---- 


'Yellow-poplar 
;sugar 
\White 
(Black 
{Black 
‘White 


walnut- 
cherry- 


‘Northern red oak---- 


'Yellow-poplar 
{Black walnut- 
'Black cherry- 
{White 
\White 
{Sugar 
' 


98 
76 


oO 
10 


104 


Eastern white 


pine, black 
walnut, red 
pine, yellow- 
poplar, white 
ash, northern 
red oak, white 
oak. 


Eastern white 


pine, black 
walnut, red 
pine, yellow- 
poplar, white 
ash, northern 
red oak, white 
oak. 


Green ash, 


eastern 
cottonwood, 
red maple, pin 
oak, American 
sycamore, 
swamp white 
oak, sweetgum, 
baldcypress. 


Eastern white 


pine, red 
pine, white 
ash, yellow- 
poplar, black 
walnut, black 
locust. 


Eastern white 


pine, yellow- 
poplar, black 
walnut, white 
ash, red pine, 
northern red 
oak, white 
oak. 


Eastern white 


pine, black 
walnut, 
yellow-poplar, 
white ash, red 
pine, northern 
red oak, white 
oak. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY-~Continued 
i 1 Management concerns Potential productivity dH 
Soil name and {Ordi- | Equip- | H { | H { 
Map symbol Ination; ment {Seedling} Wind- Plant Common trees iSite {|Volume*} Trees to 
{symbol} limita-jmortal- | throw ! index} | plant 
! i] { ' 


i] 
1 
i 
competi-| 
i 
' 


| tion ity hazard tion 


I 
4A !Slight 


{ 

| 

1 

Nenwns2cee eee H ! 

Newark ! H 
' i 

{ t ' 

i] 1 1 

i) I r] 

i) t i] 

1 ) 1 

1 1 ' 

! t i] 

1 1 1 

1 { ' 

1 { 1 

{ i] { 

' ' ' 

' ' t 

' i) ‘ 

i] { 1 

1 1 ! 

i 4 4 

H H i 

No-------------- i 5A {Slight | 

Nolin H 4 | 

1 t ' 

t i) ‘ 

' ' t 

i} i] t 

! i) 1 

' 1 1 

! i] 1 

d ‘ ( 

t ' 1 

5 1 t 

J 1 i] 

{ i] 1 

H H H 

OcA, OCB-<-~---=~ {| SA {Slight j 

Ockley : | | 

i) 1 ' 

! ‘ ! 

1 f) 1 

t ' $ 

' i] ! 

' | | 

1 ' | 

i) ' ‘ 

' t i) 

' 4 ry 

Pa ean n nnn ewe nee | 4W |Severe |} 

Paulding 

1 ! i) 

1 i) 1 

t i] i 

( i i) 

i] 1 1 

| 1 i) 

i ! ' 

) ‘ | 

' 1 4 

: ! t 

' J i 

1 ' | 

! 1 q 

' i] 1 

' 1 ' 

! I 1 

! ‘ ' 

Penn nnn nen een we : SW iSevere } 

Pewamo | | \ 

1 1 1 

4 i] 1 

1 i t 

( { t 

i) ' 1 

1 ' ' 

{ ' 1 

t 1 ( 

H H i 

Sa, Serw~------- | 5W {Severe | 

Saranac | 

! t 

1 1 

( t 

i] 1 

i] ( 

1 t 

i} f 

' 1 

' { 


See footnote at end of table. 


Slight 


Slight 


Slight 


Severe 


Slight 


Slight 


Slight 


Severe 


Moderate 


Severe 


Moderate 


Severe 


Moderate | Moderate {Severe 
1 ! 


Severe 


Severe 


Severe 


4 

}Pin oak------------- i 
iRastern cottonwood--| 
iNorthern red oak----| 
\Yellow-poplar------- ! 


{Northern red oak---- 
|Yellow-poplar------- 
iSweetgum-------~---- : 
\Eastern cottonwood-- 
iAmerican sycamore--- 
{River birch--------- H 


{ 

1 

1 

! 

1 

! 

I 

4 

1 

t 

t 

H 

\White Oaken-<------- | 
\Northern red oak----} 
\Yellow-poplar-~----- | 
i] 

1 

| 

t 

1 

1 

t 

t 

1 

1 

iT 

‘ 


{Pin oak------------- 
{Swamp white oak----- 
{Green ashee--------- I 
{Red maple---------~- H 
{Black cherry-------- 
jEastern cottonwood-- 


{Pin oak------------- | 
\Swamp white oak----- i 
{Red maple----------- H 
{White ash----------- { 
{Eastern cottonwood-~| 
(Green ash----------- 


i 
}Pin oak------------- 


{Red maple----~------ 


\White ash----------- 
|Sweetgum------------ 
| 
i} 
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Eastern 


cottonwood, 
sweetgum, post 
oak, loblolly 
pine, red 
maple, 
American 
sycamore, 
eastern white 
pine, yellow- 
poplar. 


Black walnut, 


yellow-poplar, 
eastern white 
pine, eastern 
cottonwood, 
white ash, 
cherrybark 
oak. 


Eastern white 


pine, red 
pine, white 
ash, yellow- 
poplar, black 
walnut. 


Sweetgum, red 


maple, green 
ash, American 
sycamore, 
eastern 
cottonwood, 
pin oak, swamp 
white oak, 
silver maple, 
baldcypress. 


White ash, 


eastern white 
pine, red 
maple, green 
ash, 
baldcypress. 


Eastern white 


pine, 
baldcypress, 
red maple, 
white ash, 
sweetgum. 
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TABLE 8.~-WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


SS ae dC” aL a) nee a ee 
I t Management concerns 1 Potential productivity 
Soil name and {!Ordi- | Equip- ] | i | | i 
map symbol nation} ment |Seedling| Wind- | Plant } Common trees \Site {Volume*{ Trees to 
J 
] 
1 


\symbol| limita-{mortal- throw |competi- | index] plant 


{tion ity hazard | tion 


i) 1 
1 f] ! 
| 


\ 
1 
i] 
1 
l 
1 
' 
I ! 
i} i} i] 
! ' { ' 
| | | | 
ShB, ShC2-<----- ! ac {Slight !Moderate!Moderate|Moderate|Northern red oak----| 80 {| 62 {Austrian pine, 
Shinrock | \ H | H {White ash----------- | m-- | --- | yellow-poplar, 
{ H { H i {Black cherry-------- {| so- | oo {| green ash, 
i i i \ H {Slippery elm-------- | w2- J ---) | black oak, pin 
H H | | | 'Red maple----------- { aee | --- | oak, red 
| H { | H {White oak----------- | 77" | 77> | maple, 
{ H | I { H | H \ American 
' i) { i i) 1 1 t 1 
; | | | | a re 
' ‘ { 1 ' 1 1 1 | eastern 
{ H | | { { H ' ! cottonwood. 
4 | Peed 
SkAco--- eee een ee | 5A {Slight {Slight {Slight |ModeratejPin oak------------- | 85 | 67 {Eastern white 
Sleeth H H H | | !Yellow-poplar------- 1 95 ! 81 | pine, 
H H H \ | Sweet gum------------ | go} 79 | baldcypress, 
H H | H H \White oak----------- 1 70 | 52 '! white ash, red 
| 1 | i { ‘ maple, yellow- 
a; 4 1 G Eee 
fof 1 4 ee 
‘ 1 i i 1 i ' i 1 Sycamore. 
a | | | _— | 
SOa==s----seee= | 5W {Severe jSevere j|Severe {Severe {Pin oak------------- ! g6 | 68 ‘Red maple, 
Sloan | | ! i \ \Swamp white oak----- | --- | --- | green ash, 
{ H | H i {Red maple----------= | men | --- | eastern 
{ | | H H {Green ash----------- | --- | --- | cottonwood, 
{ t | H i \Eastern cottonwood--| --- | --- | sweetgum, pin 
H { { \ I i | oak, swamp 
f | t | | white oak, 
{ | H H H 1 silver maple, 
i oa IE asacnaen 
! I | ! | 1 1 t | sycamore, 
| baldcypress. 
had | | | [| 
Werweennnnnnnan= ' SW !lSevere !Severe !Severe |Severe |Pin oak------------- ! g5 ! 67 ‘|Eastern white 
Westland H i \ \ | \Sweetgum------------ { 90; 106 | pine, 
H \ { H 1 {White oak-e--------- ‘ 75 | 57 | baldcypress, 
{ { { H { | red maple, 
H { H | i \ H | | white ash, 
{ | H { | | { { | sweetgum. 
H { H H H H H \ { 
WhA----ee------- ‘ 3A {Slight |Slight {Slight |Moderate|White oak----------- { 70 | 52 {Eastern white 
Whitaker : ! ' | : IPin oak--ere-------- ' 95 | 67 | pine, white 
H i H H : ‘Yellow-poplar------- ' g5 | 81 | ash, red 
H 1 \ | { \Sweetgum------------ ' g0! 79 |! maple, yellow- 
t { | | H ‘Northern red oak----| 75 | 57 | poplar, 
H H \ \ H \ | American 
\ \ \ H \ H \ | sycamore. 
4 1 J 1 1 ' ' 1 i) 
I i i) 4 l \ t 


* Volume is the yield in cubic feet per acre per year calculated at the age of culmination of mean 
annual increment for fully stocked natural stands. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


(The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil) 


Trees having predicted 20-year average height, in feet, of-- 


ry 
Soil name and | i 1 H ' 
map symbol : <8 | 8-15 d 16-25 : 26~35 H >35 
i) i] t t 1 
i] 1 t I 1 


cedar, blue 
spruce, white 
fir, Austrian 
pine. 


Amur honeysuckle, 
Amur privet. 


t ' i] 1 1 
I ! 1 1 t 
t ! t | 1 
BgA--------------- | --- {Eastern redcedar, |Austrian pine, {Eastern white | --- 
Bennington H | Washington | green ash, | pine, pin oak. | 
H | hawthorn, Amur | osageorange. | { 
{ | privet, H i | 
| ! arrowwood, Amur ! H i 
| | honeysuckle, H I H 
\ | Tatarian | H H 
| | honeysuckle, i H H 
H | American i H | 
cranberrybush. 
i ' ' t i] 
BoA, BoB=--------- I ated } American iOsageorange, green|Pin oak, eastern | --- 
Blount | | cranberrybush, ! ash, Austrian | white pine. ! 
| | Tatarian | pine. H ! 
| | honeysuckle, Amur} | { 
' | honeysuckle, H H I 
H | arrowwood, Amur |} | \ 
| privet, H 
f | Washington \ | | 
H | hawthorn, eastern} 1 \ 
H | redcedar. | H | 
| 
BuB*; i | I | 
Blount----------- | on ; American |Osageorange, green|Pin oak, eastern | --- 
\ | cranberrybush, | ash, Austrian | white pine. H 
! | Tatarian | pine. \ | 
i | honeysuckle, Amur} | | 
| | honeysuckle, H i ; 
| | arrowwood, Amur | H | 
| | privet, H 
| | Washington | { H 
; | hawthorn, eastern| I I 
\ | redcedar. | 
| i { 
Urban land. | | | 
f) 1 tf 1 { 
CdB, CdC2--------- | --- {Silky dogwood, {Washington |Norway spruce----- |Pin oak, eastern 
Cardington : | American | hawthorn, \ | white pine. 
| | cranberrybush, { northern white- | | 
| | Amur honeysuckle,{ cedar, blue | ' 
| | Amur privet. | spruce, white H | 
H ! | fir, Austrian { | 
| pine. 
H { t f 
CeB--------------- \ --- |Silky dogwood, |Washington {Norway spruce----- {Pin oak, eastern 
Centerburg 1 | American { hawthorn, | white pine. 
| | cranberrybush, | northern white- | 
{ { { f 
1 1 i} t 
| i} J { 
| { | H 
i} i 1 1 
1 ( i i} 
1 I 1 ! 
1 1 i] ' 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


i Trees having predicted 20-year average height, in feet, of-- 
Soil name and H 


I 
16~25 H 26-35 >35 


1 

iy : 
map symbol 1 <8 H 8-15 { 

1 t 1 t 
1 
1 


J 
H 
I 
i] | 
{ H H 
DeAqw------------- | --- jAmur privet, {Austrian pine, Eastern white H --- 
Del Rey H | arrowwood, | green ash, { pine, pin oak. H 
| | eastern redcedar,| osageorange. \ | 
' | Washington : | 4 
H | hawthorn, Amur | H | 
H | honeysuckle, H | \ 
| | Tatarian { H H 
\ | honeysuckle, } H 1 
| ! American i i i 
cranberrybush. 
1 1 1 ( 1 
EtAceene2--2------ | --- 'Silky dogwood, ‘White fir, blue |Norway spruce, \Eastern white 
Elliott : | Amur honeysuckle,| spruce, northern | Austrian pine. | pine, pin oak. 
| ! Amur privet, ! white-cedar, H i 
H | American | Washington | ' 
cranberrybush. hawthorn. 
( 1 i 1 ‘ 
FoArr werner eceeno- H --- \Silky dogwood, ‘Northern white- \Norway spruce----- {Pin oak, eastern 
Fitchville H | American ! cedar, Austrian | | white pine. 
H ! cranberrybush, | pine, white fir, | ! 
I | Amur honeysuckle,}| blue spruce, H | 
i | Amur privet. | Washington | | 
hawthorn. 
1 ' ' J i) 
FoA, FoB---------~ {Siberian peashrub jAutumn-olive, AmurjEastern white | oo ' --- 
Fox : j honeysuckle, ! pine, Austrian | H 
i | easter redcedar,| pine, red pine, j | 
4 | radiant | jack pine. ! H 
H | Crabapple, H H H 
' | Washington H | i 
i | hawthorn, lilac, | H | 
{ | Tatarian | H } 
\ honeysuckle. 
{ 
i] i] ' t cy 
FtA, FtBe-ecoe---- H --- \American ‘Osageorange, green;Pin oak, eastern | --~ 
Fulton 1 | cranberrybush, ! ash, Austrian | white pine. H 
\ | Tatarian | pine. i H 
| ! honeysuckle, Amur| i \ 
i | honeysuckle, H | H 
' ! arrowwood, Amur | { i 
| i privet, { ‘ | 
| | Washington \ { i 
| | hawthorn, eastern| i | 
| | redcedar. | | H 
H i 1 { i 
GwA, GwB, GwC2, i | \ | H 
GwD2-eseeen-2--9=- ! =-- {Amur honeysuckle, jAustrian pine, {Pin oak, eastern | = 
Glynwood : | Washington | green ash, | white pine. H 
i | hawthorn, Amur {| osageorange. i | 
i | privet, { i H 
H | arrowwood, } | i 
H ' eastern redcedar,| ' : 
H | Tatarian i \ : 
H | honeysuckle, ‘ H H 
i | American H i | 
cranberrybush. 
t i 1 1 t 


See footnote at end of table. 
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TABLE 9.7-WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil name and 


1 

t 

i] 1 
Map symbol i <B 

1 

i} 


i] 
8-15 16-25 H 26-35 i >35 
' 1 
nn 
| 
GzB*: | 
Glynwood--------- { ==5 Amur honeysuckle, ;Austrian pine, Pin oak, eastern == 


hawthorn, autumn- 
olive, Amur 
honeysuckle, 
lilac, Tatarian 
honeysuckle. 


' ' 
! ' 
! i} 
{ 4 
i) I i] 1 
q 1 1 1 
{ 4 i) i] 
t ' ' ' 
i) 1 1 1 
| | 
' | Washington | green ash, | white pine. H 
| | hawthorn, Amur {| osageorange. \ : 
H | privet, i i I 
| | arrowwood, H \ H 
| | eastern redcedar,| H | 
{ | Tatarian | | 
| ! honeysuckle, \ H H 
| | American | : H 
cranberrybush. 
( ' ( 1 I 
Urban land. H 
' 
( 4 i} ' l 
KeB, KeD2--------" H --- {Amur privet, Amur |White fir, blue {Norway spruce, iEastern white 
Kendallville | | honeysuckle, | spruce, northern | Austrian pine. ! pine, pin oak. 
| | American | white-cedar, H H 
| | cranberrybush, | Washington | ' 
H silky dogwood. hawthorn. 
' 
i] t i] ( i 
Larercrrncecrnenn= i --- iSilky dogwood, iNorthern white- {Eastern white pine}Pin oak. 
Latty H | Amur privet, Amur| cedar, Norway \ ! 
| | honeysuckle, | spruce, Austrian | : 
H | American | pine, blue H \ 
{ | cranberrybush. | spruce, white H \ 
\ H | fir, Washington | | 
| hawthorn. H 
( f 1 | 1 
i] 1 { i] { 
MaA, MaB-----~--=-- | --- {Amur honeysuckle, |White fir, blue {Norway spruce, iEastern white 
Martinsville H | American | spruce, northern | Austrian pine. | pine, pin oak. 
\ | cranberrybush, | white-cedar, } { 
H | Amur privet, | Washington | 
1 silky dogwood. hawthorn. 
i) 
' ( ( l 4 
Me---<-+----------- H oon iSilky dogwood, jAustrian pine, }Norway spruce----- {Eastern white 
Medway H { Amur privet, Amur! white fir, blue | | pine. 
| | honeysuckle, | spruce, northern |} | 
: | American | white-cedar, H 
| | cranberrybush. | Washington { ( 
| H } hawthorn. | i 
' i ' ' 
' 1 ' i) t 
Mf eeee------n----- | --- 1Silky dogwood, |Washington jEastern white pine}Pin oak. 
Milford | | American | hawthorn, white {| : 
4 | cranberrybush, | fir, blue spruce, | H 
\ ! Amur honeysuckle,} northern white- | H 
j | Amur privet. | cedar, Austrian | ! 
H i | pine, Norway H H 
{ H | spruce. i i 
MnB-----~--------- {Siberian peashrub |Eastern redcedar, jEastern white I --- : --- 
Milton | radiant | pine, Austrian H ! 
| crabapple, | pine, red pine, } | 
! Washington | jack pine. H | 
H H H H 
1 1 ! ' 
1 4 4 i] 
1 ' 1 1 
1 i i I 
1 1 1 It 
4 ‘ 4 i 
1 1 i] i) 
4 i 1 ! 
1 1 1 | 
1 t i) ( 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS=-Continued 


| Trees having predicted 20-year average height, in feet, of-- 
Soil name and | 

i] 

i] 

1 


i) 1 
map symbol <8 8-15 i 16-25 26°35 I >35 
1 
i 


1 

| 
i 

iTall purple willow|Golden willow, 


silky dogwood, 
Amur privet, 
American 
cranberrybush. 


cedar, Norway 
spruce, Austrian 
pine, blue 
spruce, white 
fir, Washington 
hawthorn. 


Urban land. 


Ps*, Pt*. 
Pits 


1 1 
{ ' 
t t 
Mu------------- = {Common ninebark, {Amur privet, | jImperial Carolina 
Muskego { whitebelle | nannyberry H | black willow. ! poplar. 
| honeysuckle. | viburnum, silky | | \ 
| | dogwood, Tatarian|} ! ' 
H | honeysuckle, Amur} { I 
| honeysuckle. H 
1 1 
1 1 ! i t 
Neweeco seen eccsen- | oon ‘Amur honeysuckle, |Northern white- {Norway spruce----- {Eastern white 
Newark j | silky dogwood, | cedar, Austrian | | pine, pin oak. 
{ | American | pine, Washington } \ 
{ ! cranberrybush, | hawthorn, white | ! 
| | Amur privet. | £ir, blue spruce. } | 
1 1 i) ' ' 
{ 1 1 | 1 
NOwsete screener o== { --- \Silky dogwood, |Washington \Norway spruce----- {Pin oak, eastern 
Nolin H | American { hawthorn, blue {| | white pine. 
H | cranberrybush, |! spruce, northern | : 
| ; Amur honeysuckle,! white-cedar, H H 
| | Amur privet. | white fir, { { 
| Austrian pine. | 1 
( 4 i} 1 
i] iy i 4 ' 
OcA, OcBo--<------ | --- {Amur honeysuckle, {White fir, blue {Norway spruce, jEastern white 
Ockley H | American | spruce, northern | Austrian pine. | pine, pin oak. 
H | cranberrybush, | white-cedar, 4 I 
{ | Amur privet, | Washington | : 
silky dogwood. | hawthorn. H 
1 i) 
| i ' t ' 
Paceenan---------- H --- \Silky dogwood, \Washington {Eastern white pine|Pin oak. 
Paulding H | American { hawthorn, white | \ 
| | cranberrybush, | fir, blue spruce,} | 
H | Amur honeysuckle,} northern white- | ‘ 
H | Amur privet. | cedar, Austrian | \ 
H H { pine, Norway H i 
i ‘ | spruce. t i 
H H H { 
Pinna enn none nnnne- | --- ‘Amur honeysuckle, |Northern white- |Eastern white pine;Pin oak. 
Pewamo | | silky dogwood, | cedar, Norway { | 
H { Amur privet, ' spruce, Austrian | i 
| | American | pine, blue | ! 
{ | cranberrybush. | spruce, white \ H 
\ ! | fir, Washington {| H 
\ 1 | hawthorn. H H 
I { H H 
Po*: H H H H { 
Pewamo----------- H --- {Amur honeysuckle, {Northern white- {Eastern white pine|Pin oak. 
1 1 1 5 
' H H | 
i] 1 ' 1 
i] 1 1 1 
1 ( ‘ 
t i { i] 
1 1 t ( 
I i) I ! 
' 4 ' ' 
1 i] i) 1 
( I 1 q 
' 1 i) 1 
1 i) ' i) 
1 1 ‘ { 
1 1 ' t 
4 (| 1 t 
i] i] 1 ( 
' i) ! i} 
iy { 1 i] 
' ‘ 1 
1 ' 4 4 
! 1 1 1 
i ‘ i} t 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, in feet, of-- 


‘ 
Soil name and } ] 

map symbol H <8 | 8-15 16-25 26°35 235 
i] ! 

i) 


1 ! 
H H 
H H 
Sa, SCrcrcrrnnn--- H --- jAmerican iNorthern white- |Eastern white pine!Pin oak. 
Saranac { | cranberrybush, | cedar, Washington! ! 
{ | Amur privet, Amur} hawthorn, white | \ 
| | honeysuckle, | fir, blue spruce,! H 
| | silky dogwood. | Austrian pine, | : 
H Norway spruce. 
1 
i 1 { 4 1 
ShB, ShC2---~----- H “-- {Bastern redcedar, {Austrian pine, \Eastern white H --- 
Shinrock H | Washington { green ash, | pine, pin oak. 
' ! hawthorn, Amur | osageorange. : | 
i | privet, { H H 
| | arrowwood, Amur { | | 
' | honeysuckle, \ ' ' 
\ | Tatarian ' : ! 
i | honeysuckle, i | : 
H ! American | H | 
cranberrybush. 
4 ' { i] 1 
SkA-----------2--- i =o jAmur honeysuckle, jAustrian pine, iNorway spruce----- {Eastern white 
Sleeth | | American | white fir, blue | | pine, pin oak. 
i | cranberrybush, | spruce, northern | { 
: | Amur privet, | white-cedar, | : 
! { silky dogwood. | Washington | \ 
H | hawthorn. 
1 1 
1 i ( ‘ i] 
Sonne tener nnn | --- {Silky dogwood, \Northern white- |Eastern white pine/Pin oak. 
Sloan i | Amur privet, Amur} cedar, Norway H H 
| | honeysuckle, | spruce, Austrian | { 
{ | American | pine, blue : i 
| | cranberrybush. | spruce, white H 1 
\ H | fir, Washington | \ 
H | | hawthorn. H | 
| | | H I 
Ud. H H i H H 
Udorthents 
1 t t t 4 
We---e-2---------- H --- ‘Amur honeysuckle, |Northern white- jEastern white pine;Pin oak. 
Westland H | silky dogwood, | cedar, Norway | ' 
\ | Amur privet, ! spruce, Austrian | | 
H | American | pine, blue H ' 
\ | cranberrybush. | spruce, white H H 
: i | £ir, Washington |} \ 
! H | hawthorn. H H 
f i H i { 
Wha. \ i H i H 
Whitaker | 
i i 4 I 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--RECREATIONAL DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. 
and "severe." 


of "slight," "moderate," 


Soil name and 


4 

| Camp areas 
map symbol H 

| 

i 


BgAre-nen nnn ---------- iSevere 
Bennington | wetness. 
| 
BoA, BoB-------------- Severe: 
Blount | wetness. 
! 
BuB*: H 
Blount--~-~-~---------- Severe: 
wetness. 


Urban land. 


CdB------------------- |Moderate: 
wetness, 


(| 
! 
| percs slowly. 
t 
I 
I 


CAC 2-e cern nnn nana naan iModerate: 
Cardington | slope, 


i 

| wetness, 

| peres slowly. 
1 


1 
CeB--------9---------- {Moderate: 


DeAnrnn-een errr nnn ncnnn- ;Severe 
Del Rey | wetness. 
1 
Ethqooeeennecenn enna |Severe: 
Elliott | wetness. 
| 
PoAooceennn nen eennnne- |Severe 
Fitchville | wetness. 
i} 
FoA, FoB-------------- \Moderate: 
Fox } small stones. 
1 
1 
FtA, FtB-------------- Severe: 
Fulton | wetness. 
] 
GWA~-------~---------- |Moderate: 
Glynwood | wetness. 
1 
| 
GwB---ccet en nnn nn --- == |Moderate: 
Glynwood | wetness. 


See footnote at end of table. 


Picnic areas 


Moderate: 


wetness, 
perces slowly. 


Moderate: 


wetness, 
percs slowly. 


Moderate: 


wetness, 
peres slowly. 


Moderate: 


wetness, 
percs slowly. 


Moderate: 


slope, 
wetness, 
percs slowly. 


Moderate: 


wetness, 
percs slowly. 


Moderate: 


wetness, 
percs slowly. 


Moderate: 


wetness, 
percs slowly. 


Moderate: 


wetness, 
percs slowly. 


Moderate: 


small stones. 


Moderate: 


wetness, 
percs slowly. 


Moderate: 


wetness. 


Moderate: 


wetness. 


Playgrounds 


Severe: 


wetness. 


Severe: 


e 
wetness. 


Severe: 


wetness. 


Moderate: 


slope, 
wetness, 
percs slowly. 


Severe: 


slope. 


Moderate: 


slope, 
small stones, 
wetness. 


Severe: 


wetness. 


Severe: 


wetness. 


Severe: 


wetness. 


Severe: 
s 


mall stones. 


Severe: 


wetness. 


Moderate: 


wetness. 


Moderate: 


slope, 
wetness. 


See text for definitions 


Absence of an entry indicates that the soil was not rated) 


Paths and trails; Golf fairways 


i] 
i] 
i 
1 
' 
1 
1) 
t 
H 
Moderate: iModerate: 
wetness. | wetness. 
' 
Moderate: |Moderate: 
wetness. | wetness. 
4 
H 
Moderate: \Moderate: 
wetness. wetness. 
H 
1 
i] 
i] 
{ 
Slight---------- \Moderate: 
| wetness. 
H 
‘ 
t 
H 
Severe: iModerate: 
erodes easily. | wetness, 
| slope. 
{ 
{ 
Moderate: \Moderate: 
wetness. | wetness. 
1 
I 
Moderate: |Moderate: 
wetness. | wetness. 
4 
Moderate: iModerate: 
wetness. wetness. 
Moderate: \Moderate: 
wetness. | wetness. 
| 
Slight-<---<-=-- \Moderate: 
' small stones. 
1 
i] 
Moderate: \Moderate: 
wetness. | wetness, 
| 
Moderate: ‘Slight. 
wetness. 
1 
Moderate: iSlight. 
wetness. | 
i] 


115 


116 Soil Survey 


TABLE 10.--RECREATIONAL DEVELOPMENT~-Continued 


(i ( ( { 1 
Soil name and | Camp areas {| Picnic areas { Playgrounds j|Paths and trails{ Golf fairways 
map symbol | { { H H 
| | | | | 
it 1 { ‘ | 
H H H i 
GwC2en noon onto nn esenn- |Moderate: \Moderate: |Severe |Severe: \Moderate: 
Glynwood | slope, ' slope, | slope. | erodes easily. | slope. 
| wetness. | wetness. | | 
l | i) 1 
4 ( ' ) rT 
GwD 2-7 neem neem enn nn- \Severe: |Severe: |Severe: jSevere: (Severe: 
Glynwood | slope. | slope. slope. | erodes easily. | slope. 
i} 1 1 I 
1 q ( 1 i 
G2B*: i | H H I 
Glynwood----+=------- |Moderate: |Moderate: iModerate: |Moderate: ISlight. 
| wetness. | wetness. | slope, | wetness. : 
| : | wetness. H : 
i] I 1 1 ' 
{ 4 i) i 1 
Urban land. | 
! | ( t ) 
Ke@Breencnn nese eee nnne= \Moderate: iModerate: {Moderate: \Slight---------- iSlight. 
Kendallville ! percs slowly. {| percs slowly. ! slope, | | 
| | | small stones, | \ 
i ' | percs slowly. |} ! 
! | ! ! ! 
1 1 ' 1 1 
KeD2--------- nen enna iSevere: ‘Severe: 'Severe: \Severe: \Severe: 
Kendallville | slope. slope. slope. erodes easily. } slope. 
! 
4 ' i} i] | 
Larc econ nner nr nsecrenn= iSevere: |Severe: iSevere: {Severe: \Severe: 
Latty | ponding, | ponding, | ponding, | ponding, | ponding, 
i too clayey. too clayey. too clayey. too clayey. too clayey. 
i] 
i] ' ' i) 1 
MaA-----------"------- iSlight---------- iSlight---------- |Moderate: {Slight---------- {Slight. 
Martinsville \ | | small stones. | | 
1 J 1 i I 
1 1 t i 1 
MaB--~--e------------- |Slight---------- {Slight---------- |Moderate: |Slight---------- iSlight. 
Martinsville ! H | Slope, i { 
H | ! small stones. |} i 
1 J i] i] 1 
t t i] 1 J 
Me-------------------- ‘Severe: |Moderate: \Moderate: 'Moderate: \Moderate: 
Medway | flooding. wetness. wetness. wetness. wetness. 
I 
‘ i] 4 4 i) 
Mf econo econo nnn nnn--e- \Severe: |Severe: iSevere: }Severe: iSevere: 
Milford | ponding. ! ponding. | ponding. | ponding. | ponding. 
ii 1 1 1 if 
‘i 1 i] { t 
MnB------------------- |Moderate: \Moderate: \Moderate: |\Slight---------- 'Moderate: 
Milton | percs slowly. {| percs slowly. {| slope, H | depth to rock. 
: H | depth to rock, | { 
| | ! percs slowly. | | 
1 1 ! It ' 
4 { { 4 ! 
Memon tere n nnn n nnn nen e iSevere \Severe: iSevere: iSevere: iSevere: 
Muskego | ponding, | ponding, | excess humus, | ponding, | ponding, 
| excess humus. } excess humus. ponding. excess humus. | excess humus. 
' t i 
! ' 1 1 i) 
Nesooncnn nnn none nnenn= iSevere: iSevere: iSevere: iSevere: iSevere: 
Newark | flooding, | wetness. | wetness. | wetness. | wetness. 
! wetness. | i H H 
H H i { | 
NOwna nnn merece nn nenee Severe: {Slight---------- ;Moderate: |Slight---------- |Moderate: 
Nolin | flooding. H flooding. H | £looding. 
{ 1 t 
i 1 t ! 1 
OcA-----n- 97 n-ne nnn iSlight---------- {Slight---------- |Moderate: |Slight---------- {Slight. 
Ockley H H | small stones. | H 
1 ! 1 ! 1 
1 1 ' 1 ' 
OcB-==---+------------ {Slight---------- \Slight---------- |Moderate: 1Slight---------- 'Slight. 
Ockley | | slope, | ' 
i] 


1 
1 j i 1 
| H { small stones. : 
i] i 1 1 
i I i 1 


See footnote at end of table. 


Marion County, Ohio 
TABLE 10.--RECREATIONAL DEVELOPMENT--Cont inued 


i) 
Soil name and H Camp areas Picnic areas Playgrounds 
map symbol t 
t 
' 


1 
! 
| 
1 
t 
1 
l 
1 t ' 1 
Pawrn ence nnn ene eennnn= iSevere: |Severe: \Severe: \Severe: \Severe: 
Paulding | ponding, | ponding, | too clayey, } ponding, | ponding, 
i percs slowly, | too clayey, | ponding, | too clayey. } too clayey. 
too clayey. | percs slowly. | percs slowly. } I 
1 i} 1 i] 
t 1 ‘ 1 1 
Pm-------------------- |Severe: |Severe: |Severe: |Severe: iSevere: 
Pewamo | ponding. | pending. ! ponding. | ponding. | ponding. 
1 1 1 1 i) 
4 { 1 t 1 
Pot: | | | | 
Pewamo--------------- iSevere: |Severe: jSevere: iSevere: jSevere: 
| ponding. | ponding. | ponding. | ponding. ! ponding. 
i ! 1 i 
4 i i] 1 t 
Urban land. H ; { H \ 
{ H H H H 
Ps*, Pt*, i { H H 
Pits i H { H 
| 
$a--- enn none - |Severe: | Severe: \Severe: iSevere: 'Severe: 
Saranac | flooding, | wetness. | wetness. | wetness. | wetness. 
! wetness. i H | H 
| | 
Sermon cern nono ncn nen nH jSevere: |Severe: |Severe: |Severe: |Severe: 
Saranac | flooding, | wetness. | wetness, | wetness. | wetness, 
} wetness. | | £looding. H | £looding. 
! i) 1 t i) 
{ 1 { { ' 
ShB------------------- \Moderate: |Moderate: \Moderate: |Slight---------- iSlight. 
Shinrock | wetness, | wetness, ' slope, H | 
' percs slowly. | percs slowly. | wetness, { | 
\ H ! percs slowly. | H 
Lf i} 1 1 1 
4 | ' ( ( 
ShC2-ce cnn nn meee n nnn \Moderate: |Moderate: ‘Severe: |Severe: \Moderate: 
Shinrock i slope, | slope, | slope. | erodes easily. | slope. 
| wetness, | wetness, ' | H 
| percs slowly. | percs slowly. | ' 
1 ' i] 1 
1 1 1 ‘ 1 
SkAw------------------ iSevere: \Moderate: ‘Severe: |Moderate: iModerate: 
Sleeth | wetness. | wetness. i wetness. | wetness. | wetness. 
1 i ] 1 1 
i] ! 1 | ( 
SQre meee enn e nrc eee en= \Severe: |Severe: |Severe: |Severe: iSevere: 
Sloan | £looding, | wetness. | wetness. | wetness. | wetness. 
| wetness. H | H H 
q 1 t i 1 
t t 1 1 ‘ 
Ud. H I H i 
Udorthents 1 H i i 
t { ' 1 ] 
' 4 i) 1 i] 
Weren nn eee n enn n ne eeenn iSevere: \Severe: jSevere: | Severe: {Severe: 
Westland | ponding. ! ponding. ! ponding. | ponding. | ponding. 
1 1 1 1 i. 
J t ( (| 1 
WhA on nnc ncn n nnn nn nce ee |Severe: \Moderate: \Severe: |Moderate: |Moderate: 
Whitaker | wetness. | wetness. | wetness. | wetness. wetness. 
' i 1 
4 i Ly 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--WILDLIFE HABITAT 
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See footnote at end of table. 
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Marion County, Ohio 


TABLE 11.°-WILDLIFE HABITAT--Continued 


iPotential as habitat for-- 


Potential for habitat elements 
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TABLE 11.~--WILDLIFE HABITAT--Continued 


Soil Survey 


: Potential for habitat elements | 


Soil name and 


i] 
1 
J ‘ 
map symbol | Grain {Grasses 
1 
( 
1 


| Wilda | 


herba- }Hardwood| 


1 
' 
and seed! and {| ceous 
{legumes } 
t ( i 
i i i 
ShC2--------------- \Fair \Good \Good 
Shinrock i 
1 
1 t i] 
SkA---------------- {Fair {Good \Good 
Sleeth | | 
1 1 1 
1 ' J 
Sosssesss5s55555555 |Fair |Fair {Fair 
Sloan H } ' 
! i i 
1 ( ( 
Ud. H { H 
Udorthents | | | 
1 1 i) 
4 ( J 
We----------s9-se+- {Fair {Poor {Poor 
Westland 
i] i i] 
WhAq--~----- 2-H === iFair i Good |Good 
Whitaker | | 
1 ' 
t t 


* See description of the map unit for composition and behavior characteristics of the map unit. 


trees 


erous 


plants 


water 


Very 


poor. 


Fair 


Good 


iPoterntial as habitat for-- 


a ae CI 5 CT a aaa 


{ 1 ( ' 1 
Conif- |Wetland |Shallow |Openland! Woodland] Wetland 
\wildlife! 


Marion County, Ohio 


TABLE 12.--BUILDING SITE DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," 


and "severe." 


121 


See text for definitions of 
Absence of an entry indicates that the soil was not rated. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 


Soil name and 
map symbol 


BoA, 
Blount 


BuB*: 
Blount----------- 


Urban land. 


1 

H Shallow 

! excavations 
' 


basements basements buildings 


iSevere: 


wetness. 


| wetness. 
{ 
\ 
t 
' 


cave. 


cave. 


See footnote at end of table. 


Dwellings 
without 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell, 
slope. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
wetness, 
shrink-swell. 


1 
' 
1 
tt 
| 
‘ 
t 
i} 
| 
i 
i 
iy 
| 
| 
(| 
i} 
‘ 
4 
1 
‘ 
| 
4 
4 
4 
' 
1 
1 
! 
( 
1 
4 
| 
1 
' 
| 
t 
t 
4 
! 
| 
| 
| 
! 
l 
| 
| 
| 
' 
4 
1 
| 
| 
i] 
¥ 
| 
| 
H 
| 
t 
' 
1 
1 
| 
1 
1 
| 
if 
1 
1 
| 
1 
1 
‘ 
i] 
! 
i] 
L 
! 
! 
iy 
' 
| 
| 
! 
i 
! 
' 
4 
( 
! 
| 
! 
4 
! 
' 
' 
' 
| 
! 
1 
‘ 
i] 
( 
' 
i} 
‘ 
| 
1 
( 
1 
! 
‘ 
' 


Dwellings 
with 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


wetness, 
shrink-swell. 


t 
1 


Small 
commercial 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness, 
shrink-swell, 
slope. 


Severe: 
slope. 


Moderate: 
wetness, 
shrink-swell, 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
wetness, 
shrink-swell. 


Local roads 
and streets 


Severe: 
frost action, 
low strength. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
frost action, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Lawns and 
landscaping 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness, 
slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
small stones. 


Moderate: 
small stones. 


Moderate: 
wetness. 
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i} 
Soil name and | 
map symbol H 
1 

t 


GwA--------------- iSevere: 
Glynwood | wetness. 
t 
GwB------+ 0 ae oe \Severe: 
Glynwood wetness. 
| 
t 
GwC 2 -+----~-+--~---! Severe: 
Glynwood | wetness. 
1 
H 
( 
GwD 2en-2---------- iSevere: 
Glynwood | wetness, 
| slope. 
I 
1 
GzB*: { 
Glynwood--------- iSevere: 
| wetness. 
1 
1 
Urban land. I 
! 
1 
KeBe=s8en-n-<5s5=* 
Kendallville 
| 
KeD2qcennnn---- == | Severe: 
Kendallville i slope. 
| 
i) 
Larco-o-- enon --- |Severe: 
Latty ponding. 
| 
| 
MaA---------- -----/ Severe: 
Martinsville cutbanks 
MaB-------~------- {Severe: 
Martinsville | cutbanks 
| 
Me----------+----- | Severe: 
Medway | wetness. 
i 
1 
Mf---------------- |Severe: 
Milford | ponding. 
1 
i 
{ 
MnB------+----- ----|Severe: 
Milton | depth to 
t 
| 
( 


Shallow 
excavations 


cave. 


cave. 


rock. 


See footnote at end of table. 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell, 
slope. 


Severe: 
slope. 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
slope. 


Severe: 
ponding, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
flooding. 


Severe: 
ponding. 


Moderate: 
shrink-swell, 
depth to rock. 


Dwellings 
with 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
slope. 


Severe: 
wetness. 


Severe: 
ponding, 
shrink-swell. 


e 
flooding, 
wetness. 


Severe: 
ponding. 


Severe: 
depth to rock. 


Small 
commercial 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
wetness, 
shrink~swell, 
slope. 


Severe: 
slope. 


Moderate: 
wetness, 
shrink-swell, 
slope. 


jModerate: 


shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
ponding, 
shrink-swell. 


\Moderate: 


| shrink-swell. 
| 
'Moderate: 
shrink-swell, 
slope. 


Severe: 
flooding. 


ponding. 


Moderate: 
shrink-swell, 


i 

| 

1 

1 

I 

J 

| 

1 

i) 

1 

t 

1 

\ 
‘Severe: 
I 

1 

1 

! 

| 

1 

tf 

! 

1 

1 

H 

} depth to rock. 
| 
1 


Local roads 
and streets 


vere: 
ow strength, 
rost action. 


me oO 


vere: 
ow strength, 
rost action. 


rhe © 


vere: 
ow strength, 
rost action. 


me Oo 


Severe: 
low strength, 
slope, 
frost action. 


vere; 
ow strength, 
rost action. 


he Oo 


Moderate: 
frost action, 
shrink-swell. 


Severe: 
slope. 


Severe: 
shrink-swell, 
ponding, 
low strength. 


Moderate: 
frost action, 
shrink-swell. 


Moderate: 
frost action, 
shrink-swell. 


Severe: 
frost action, 
low strength. 


Severe: 
low strength. 


Soil Survey 


Lawns and 
landscaping 


basements basements buildings 


Slight. 


Slight. 


Moderate: 
slope. 


Severe: 
slope. 


Slight. 


Slight. 


Severe: 
slope. 


Severe: 
ponding, 


too clayey. 


Slight. 


Slight. 


Moderate: 
wetness. 


Severe: 
ponding. 


Moderate: 
depth to 


rock. 


Marion County, Ohio 


Soil name and 
map symbol 


Shallow 
excavations 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 
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Lawns and 
landscaping 


basements basements buildings 


Shinrock 


excess humus, 
ponding. 


Moderate: 
wetness, 
flooding. 


severe: 
ponding. 


Severe: 
wetness. 


wetness, 


cutbanks cave. 


See footnote at end of table. 


cave. 
] 


Severe: 
ponding, 
subsides. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


Moderate: 
shrink-svell. 


Moderate: 


cave.; shrink-svwell. 


Severe: 
ponding, 
shrink-svwell. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


Moderate: 
wetness, 
shrink=-swell. 


4 
| 
q 
4 
t 
' 
1 
i 
! 
! 
4 
t 
' 
' 
i} 
i 
{ 
' 
4 
4 
i] 
1 
1 
i 
i 
( 
4 
I 
! 
! 
a 
‘ 
1 
1 
! 
1 
| 
1 
' 
1 
| 
' 
5 
! 
i 
i 
1 
1 
| 
1 
5 
1 
i} 
1 
1 
( 
| 
' 
' 
' 
J 
‘ 
I 
' 
! 
4 
1 
' 
1 
| 
1 
' 
! 
1 
i 
i} 
i} 
U 
( 
‘ 
1 
' 
1 
( 
i 
i 
| 
i 
! 
1 
' 
1 
iy 
| 
1 
( 
| 
| 
| 
' 
1 
| 
1 
{ 
1 
! 
( 
4 
4 
| 
! 
i 
1 
' 
4 
' 
! 
' 
! 
! 
i 
t 
1 
1 
! 
! 
' 
i} 


Severe: 
ponding, 
subsides. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Ome) 
° 
3 
for 
ee 
=) 
a 
~ 


e 
flooding, 
wetness. 


vere: 
looding. 


n 
th O 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
s 


lope. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
wetness. 


Moderate: 
wetness, 
shrink-swell, 
slope. 


Severe: 
subsides, 
ponding, 
frost action. 


Severe: 

low strength, 
wetness, 
flooding. 


Severe: 

low strength, 
flooding, 
frost action. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


e 

low etvengthe 
ponding, 
shrink-swell. 


vere: 

ow strength, 
onding, 

rost action. 


mor @d 


Severe: 

low strength, 
ponding, 
frost action. 


Severe: 

low strength, 
wetness, 
flooding. 


Severe: 

low strength, 
wetness, 
flooding. 


Severe: 
low strength, 


1 
i] 
1 
1 
‘ 
( 
4 
r] 
1 
4 
i] 
1 
1 
1 
1 
t 
' 
i] 
1 
{ 
| 
t 
' 
| 
I 
4 
1 
i] 
1 
1 
1 
1 
i] 
t 
t 
1 
1 
1 
i] 
{ 
1 
t 
1 
1 
J 
i] 
1 
i 
' 
I 
i 
t 
1 
! 
i) 
{ 
I Ss 
t 
! 
i] 
I 
t 
{ 
t 
I 
i) 
i} 
i} 
{ 
4 
! 
| 
i) 
{ 
i} 
| 
‘ 
| 
| 
1 
( 
1 
1 
1 
i) 
| 
| 
i} 
if 
| 
i 
i 
{ 
{ 
i} 
i] 
| 
t 
| 
it 
1 
1 
t 
1 
iT 
} 
i; 
1 
i 
1 
| 
1 
| 
| frost action. 
i} 
| 
iy 
t) 


Severe: 
ponding, 
excess humus. 


Severe: 
wetness. 


Moderate: 
flooding. 


Slight. 
Slight. 


Severe: 
ponding, 
too clayey. 


Severe: 


ponding. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
wetness, 
flooding. 


Slight. 
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Soil name and 
map symbel 


i] 

\ Shallow 

| excavations 
' 
1 


TABLE 12.-~BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 


Soil Survey 


Lawns and 
landscaping 


basements basements buildings 


Ud. 


Whitaker 


| wetness, 

i Cutbanks cave. 
| 

1 

1 


| cutbanks cave, 
| wetness. 
1 


|Severe: 


| cutbanks cave, 
| ponding. 
1 
1 
! 


| cutbanks cave, 
i wetness. 
1 
iT 


5 
! 
4 
' 
{ 
' 
‘ 
! 
‘ 
4 
i} 
' 
1 
4 
1 
! 
t 
' 
i 
J 
1 
if 
' 
i] 
1 
! 
‘ 
' 
' 
! 
1 
] 
| 
' 
! 
! 
‘ 
‘ 
1 
' 
| 
! 
4 
! 
| 


Moderate: 
wetness, 
shrink-swell, 
slope. 


Severe: 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


| 
| 
1 
| 
1 
\ 
! 
i 
i} 
1 
! 
’ 
1 
1 
i 
' 
{ 
! 
t 
1 
i 
1 
1 
! 
4 
' 
{ 
' 
1 
1 
1 
| 
{ 
1 
\ 
I 
! 
\ 
i 
| 
{ 
I 
1 
! 
i 
i 
1 
| 
' 
1 
t 
| 
| 
t 
' 
| 
' 
1 
i 
! 
| 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


vere: 
ow strength, 
rost action. 


mre Oo 


Severe: 
low strength, 
frost action. 


4 
i] 
1 
i) 
t 
i] 
i] 
' 
1 
i] 
1 
t 
1 
1) 
i} 
J 
ih 
1 
1 
1 
i 
I 
I 
i 
1 
i] 
| 
iSevere: 
| low strength, 
| wetness, 
1 
flooding. 
i] 
J 
( 
i] 
1 
I 
4 
1 
1 
' 
1 
' 
J 
1 
i 
1 
4 
1 
1 
i] 
1 
t 
' 
t 
i] 


vere: 
ow strength, 
onding, 

rost action. 


moro 


Moderate: 
slope. 


Moderate: 
wetness. 


Severe: 
wetness. 


Severe: 


ponding. 


Moderate: 
wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Marion County, Ohio 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "fair," and other terms. 


TABLE 13.--SANITARY FACILITIES 
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See text for definitions of 


Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


7S a —_———— ee gee ee ee 


Soil name and 
map symbol 


Fitchville 


FoA, FoB-------~--- 


Fox 


percs slowly. 


too clayey. 


Daily cover 
for landfill 


i] 

i] 

1 

1 

t 

1 

i 

i] 

t 

1 
|Poor: 
| wetness, 

| too clayey, 

! hard to pack. 
1 

| 

\Poor: 

wetness. 


1 
t 
i} 
' 
1 
‘ 
1 
' 
\Poor: 
wetness. 


Poor: 
too clayey. 


1 
i] 
! 
t 
{ 
i] 
‘Poor: 

too clayey. 


Fair: 
small stones, 
wetness. 


Poor: 

too clayey, 
hard to pack, 
wetness. 


Poor: 
wetness. 


Poor: 
wetness. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

too clayey, 
hard to pack, 
wetness. 


Poor: 

too clayey, 
hard to pack, 
wetness. 


! | t i} 

! Septic tank | Sewage lagoon | Trench { Area 

| absorption \ areas i sanitary | sanitary 

| fields H / landfill landfill 

1 ( | 1 

| | 

iSevere: \Slight----------- |Severe: iSevere: 

! percs slowly, } | wetness, | wetness. 

i wetness. { | too clayey. H 

| | 

H { H { 

\Severe: \Severe: |Severe: \Severe: 

| wetness, | wetness. | wetness. | wetness. 

! percs slowly. | \ : 

| | | 

iSevere: isevere: \Severe: |Severe: 

| wetness, | wetness. | wetness. | wetness. 

i percs slowly. | \ } 

H H H H 

{ H i H 

H \ H { 

iSevere: iSevere: \Severe: | Moderate: 

| wetness, | wetness. | wetness, | wetness. 

percs slowly. | too clayey. 

i t i 1 

;Severe: iSevere: isevere: |Moderate: 

| wetness, | slope, | wetness, | wetness, 

percs slowly. wetness. too clayey. slope. 

t { ' i] 

;Severe: iSevere: isevere: \Moderate: 

| wetness, | wetness. | wetness. | wetness. 

percs slowly. 

1 i] ‘ 4 

\Severe: iSlight----------- iSevere: iSevere: 

| wetness, \ | wetness, ! wetness. 

i percs slowly. { | too clayey. H 

| | 

\Severe: \Severe: ‘Severe: \Severe: 

| wetness, | wetness. | wetness. | wetness. 

peres slowly. 

! ‘ 1 1 

\Severe: |\Severe: \Severe: iSevere: 

| wetness, | wetness. | wetness. | wetness. 

percs slowly. 

i] \ 4 1 

\Severe: \Severe: \Severe: ‘Severe: 

! poor filter. | seepage. | seepage, | seepage. 

| | 1 too sandy. H 

| | | | 

\Severe: \Slight-------<--- {Severe: iSevere: 

| wetness, | | wetness, | wetness. 

| percs slowly. | | too clayey. i 

| | | | 

1 1] | t 

\Severe: \Moderate: \Severe: 'Severe: 
wetness, slope. wetness, wetness, 

H H H 


See footnote at end of table. 
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TABLE 13.~-SANITARY FACILITIES--Continued 


! ] i] rT ' 
Soil name and | Septic tank | Sewage lagoon | Trench | Area ! Daily cover 
map symbol | absorption i areas H sanitary i sanitary } for landfill 
\ fields H | landfill H landfill 
| | | | | 
GWAc reser enn n nn \Severe: \Slight----------- \Moderate;: {Moderate: \Fair: 
Glynwood | wetness, { | wetness, | wetness. | too clayey, 
percs slowly. too clayey. wetness. 
‘ i t 1 t 
GWB-- nnn en ene nnee-- iSevere: |Moderate: iModerate: {Moderate: iFair: 
Glynwood | wetness, | slope. | wetness, | wetness. | too clayey, 
percs slowly. | too clayey. wetness. 
i I l ( 5 
GWC22- en ne nnn enon nee ‘Severe: |Severe: |Moderate: \Moderate: \Pair: 
Glynwood | wetness, | slope. | wetness, | wetness, | too clayey, 
| peres slowly. { i slope, | slope. | slope, 
| too clayey. wetness. 
1 1 t 1 t 
GwD2---------------- \Severe: |Severe: |Severe: |Severe: |Poor: 
Glynwood | wetness, | slope. | slope. | slope. | slope. 
| peres slowly, H | i | 
| slope. H i H H 
i I H H I 
GzB*: { H { H H 
Glynwood----------- |Severe: \Moderate: |Moderate: \Moderate: \Fair: 
| wetness, | slope. | wetness, | wetness. | too clayey, 
percs slowly. too clayey. wetness. 
! J 1 1 1 
Urban land. { | | | | 
I ! 1 1 1 
1 ! 1 ! { 
KeB~-------------~--- |Severe: \Moderate: |Moderate: \Slight----------- {Pair: 
Kendaliville | percs slowly. | seepage, | too clayey. | | too clayey. 
1 ' i 1 1 
i ; Slope. I ! ( 
| \ i H H 
KeD2---------------- \Severe: \Severe: \Severe: \Severe: iPoor: 
Kendallville | percs slowly, | slope. | slope. | slope. | slope. 
1 \ i) 1 r] 
1 slope. i t t t 
H H H H t 
La------------------ \Severe: |Slight----------- \Severe: \Severe: }Poor: 
Latty \ percs slowly, { | too clayey, | ponding. i too clayey, 
| ponding. { | ponding. H | ponding, 
H ! i hard to pack. 
1 I (} 
i] ( i 1 ( 
MaA, MaB------------ \Slight~----------- |Severe: 'Severe: iSlight-~--------- \Fair: 
Martinsville seepage. | seepage. thin layer. 
1 1 ! ‘ 1 
Mere nn enn n nnn nnn iSevere: |Severe: | Severe: jSevere: |Fair: 
Medway | wetness. | wetness, | seepage, | wetness, | wetness. 
seepage. wetness. | seepage. 
I i] 1 ( 1 
Mf erro nonce nnn nnn = iSevere: \Severe: |Severe: iSevere: }Poor: 
Milford ! ponding, ! ponding. | ponding, ! ponding. | too clayey, 
| percs slowly. H | too clayey. H | hard to pack, 
ponding. 
1 i { i t 
MnBw---------------- ‘Severe: \Severe: \Severe: \Severe: !Poor: 
Milton | depth to rock, | depth to rock. {| depth to rock, | depth to rock. | depth to rock, 
| percs slowly. | | too clayey. H | too clayey. 
! 1 1 t ' 
1 I i) 1 1 
Museen enn enn ne nne-- iSevere: \Severe: |Severe: \Severe: 'Poor: 
Muskego i ponding, | seepage, | ponding, i seepage, | hard to pack, 
| subsides. ! excess humus, | excess humus. ! ponding. ! ponding. 
| ponding. | 
‘ i i} rT 1 


See footnote at end of table. 
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See footnote at end of table. 
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i ! 1 1 i] 
Soil name and | Septic tank j| Sewage lagoon j; Trench | Area | Daily cover 
map symbol | absorption { areas : sanitary H sanitary | for landfill 
fields { H landfill | landfill H 
i) 1 1 ! 4 
| | 
N@o wenn nner enone ne }Severe: \Severe: \Severe: |Severe;: \Poor: 
Newark | flooding, | flooding, | flooding, | £looding, | wetness. 
' wetness. wetness. wetness, wetness. H 
i] 
{ 1 { ] 1 
NOweee en nan ener ee {Severe: \Severe \Severe: \Severe: \Pair: 
Nolin | flooding. | flooding, | £looding, | flooding, | too clayey. 
wetness. ' wetness. wetness. 
t ' ' | i] 
OCA, OcBe-en------- ISlight---------- \Severe 'Severe: {Slight--------- 'Poor: 
Ockley | | seepage. seepage. | small stones. 
t 1 i) i] i] 
Pacem seen n nance nnn n= ; Severe: {Slightew-----nen- | Severe: |Severe: | Poor: 
Paulding | ponding, { | ponding, | ponding. | too clayey, 
| percs slowly. | | too clayey. H | hard to pack, 
H \ 1 { | ponding. 
| 
Pilon nner nner nee ne ne \Severe: \Severe: \Severe: \Severe: \Poor: 
Pewamo | percs slowly, | ponding. | ponding, | ponding. | too clayey, 
| ponding. | 1 too clayey. H | ponding, 
\ | 1 hard to pack. 
i] { 1 1 i] 
Po*; H { { H i 
Pewamo---2-er2---- \Severe: \Severe: iSevere: ‘Severe: {Poor: 
| percs slowly, | ponding. | ponding, | ponding. } too clayey, 
| ponding. ! | too clayey. \ { ponding, 
\ hard to pack. 
t 1 t 1 1 
Urban land. H H H H { 
\ H H H H 
Ps*, Pt*, H i 1 | | 
Pits H H 1 | H 
{ i i | i 
Sa, Scce----------- \Severe: 'Severe: \Severe: ‘Severe: \Poor: 
Saranac | flooding, | flooding, | flooding, | flooding, | too clayey, 
‘ wetness, | wetness. | wetness, | wetness. ' hard to pack, 
1 percs slowly. | too clayey. wetness. 
i) i] t t 1 
ShB---<------------ {Severe: \Severe iModerate: |Moderate: iFair: 
Shinrock | wetness, | wetness. | wetness, | wetness. ! too clayey, 
percs slowly. too clayey. wetness. 
t ' 1 ! ( 
ShC2--n- een ------- ‘Severe: iSevere \Moderate: |Moderate: {Fair: 
Shinrock | wetness, ! slope, | wetness, | wetness, | too clayey, 
| percs slowly. | wetness. | slope, | slope. | slope, 
| } too clayey. H wetness. 
i] i] 
1 4 | ' t 
SkA---------------- 'Severe: \Severe: \Severe: \Severe: iPoor: 
Sleeth ! wetness. | seepage, | seepage, | wetness. | wetness. 
: H wetness. wetness. 
1 
I i t ! i] 
SOmte neem nnn ennnnnn \Severe: 'Severe: \Severe: \Severe: }Poor: 
Sloan | flooding, { flooding, | flooding, | flooding, | wetness. 
| wetness, ! wetness. | wetness, | wetness. ' 
| percs slowly. | | \ i 
H | | i ‘ 
Ud. | H H H H 
Udorthents \ 1 \ } 
i) i) i) 1 
' 1 i) ' t 
We own ennn nnn enenen= ‘Severe: \Severe: \Severe: 'Severe: !Poor: 
Westland | ponding. | seepage, | seepage, } ponding. | ponding. 
! ponding. ponding. ' 
1 1 1 1 1 
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1 l i] t 
Soil name and ! Septic tank Sewage lagoon | Trench | Area | Daily cover 
map symbol { absorption areas sanitary i sanitary | for landfill 

4 i] ‘] 


\ fields landfill landfill | 


1 1 I 

| 

H \Severe: {Poor: 
eepage, seepage, wetness. 

I \ \ 

t ' t 

i 


WhA--------e nore ene ‘Severe: Severe: Severe: 

Whitaker ! wetness. s wetness. 
H wetness. wetness, 
( 


1 pre 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--CONSTRUCTION MATERIALS 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"good," "fair," and other terms. 


See text for definitions of 


Absence of an entry indicates that the soil was not rated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation) 


Soil name and Roadfill 


! 
i} 
i} 
map symbol 
i) 


BgArea---92n-e-----=- \Poor: 

Bennington low strength. 
' 

BoA, BoB--~----------- | Poor: 

Blount low strength. 
' 

BuB*: H 

Blount.--------------- |Poor: 


t 
i] 
' 
Urban land. } 
1 
( 


CdB, CdC2------------- |Fair: 
Cardington i low strength, 
| wetness. 
‘ 
1 
CeB-----------~---~--- 'Pair: 
Centerburg | wetness. 
i] 
1 
DeAwn nner nnn n nnn nnn n | Poor: 
Del Rey | low strength. 
! 
' 
EtAw------------------ {Poor: 
Elliott | low strength. 
1 
4 
FCA------------ 9-9 ---= |Fair: 
Fitchville | low strength, 
| wetness. 
' 
1 
FoA, FoB-------------- \Good ee 
Fox { 
1 
H 
FtA, FtBeo------------ |Poor: 
Fulton i low strength, 
| shrink-swell. 
t 
' 
GwA, GwB, GwC2-------- \Poor: 
Glynwood ' low strength. 
' 
1 
GwD2------------------ | Poor: 
Glynwood | low strength. 
| 
GzB*: H 
Glynwood------------- | Poor: 


Urban land. 


Kendallville 


See footnote at end of table. 


' 
Probable 
! 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel Topsoil 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 
Improbable: 
excess fines. 


Improbable: 
excess fines. 


ors 


1 
{ 
\ 
1 
| 
i 
1 
i} 
i} 
If 
1 
i] 
t 
! 
1 
i] 
1 
! 
| 
| 
4 
! 
| 
t 
1 
! 
! 
i] 
! 
1 
rT 
H 
1 . 
i Improbable: 
{ 
1 
1 
t 
' 
1 
ry 
1 
i 
1 
J 
i ie) 
' thin layer. 
i 

' 

1 

t 

I 

l 

1 

t 

1 

' 

1 

r 

| 

i] 

1 


Improbable: Poor: 
excess fines. thin layer. 
Improbable: Good. 
excess fines. 
' ' 
| Probable~-~-~--------~- | Poor: 
1 


small stones, 
area reclaim. 


Improbable: 


fo] 
excess fines. thin layer. 


Improbable: Poor: 
excess fines. thin layer. 
Improbable: Poor: 
thin layer, 
slope. 
Improbable: Poor: 


excess fines. 


Improbable: 


1 
1 
1 { 
i} i} 
i] 1 
1 i] 
{ 1 
4 1 
: 
! 
i) 1 
i] i) 
1 rT 
1 i} 
1 ry 
! 4 
1 i] 
1 i) 
1 ( 
1 4 
1 1 
| excess fines. H 
1 t 
1 1 
! { 
! ' 
i] i] 
1 1 
1 ! 
I ' 
1 1 
1 1 
! 1 
I 1 
1 i 
' 1 
i) | 
1 \ 
i] i] 
1 1 
| excess fines. I 
' 1 
i] 1 
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Soil name and 
map symbol 


Saranac 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


; low strength, 
| wetness, 

| shrink-swell. 
i] 


! low strength, 
| wetness. 
i) 
1 


; Poor: 


| depth to rock, 


‘ 
low strength. 


i wetness, 
low strength. 
{ 


| low strength, 
| wetness. 

t 

q 


| low strength, 
| wetness, 

| shrink-swell. 
i] 

l 


low strength, 
wetness. 


! 

1 

i} 

1 

' 

1 

1 

1 

\Poor: 

| low strength, 
| wetness. 
1 
( 
| 
i 
! 
i] 
1 
i] 
1 
1 
i 
J 


| low strength, 
wetness. 
i} 


See footnote at end of table. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


1 
1 
i) 
\ 
i] 
1 
1 
\ 
1 
t 
i] 
\ 
1 
t 
f) 
\ 
i 
i) 
J 
\ 
i] 
' 
1 
‘ 
t 
J 
1 
i 
1 
1 
t 
H 
1 
1 
1 
’ 
| 
i 
1 
i 
t 
1 
r) 
i] 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 


1 

J 

1 

' 

1 

' 

' 

1 

1 

i] 

1 

1 

1 

1 

1 

i] 

! 

' 

1 

i] 

t 

1 

‘ 

{ 

| Improbable: 
! 

{ 

t 

1 

1 

\ 

t 

' 

1 

' 

1 

' 

1 

‘ 

! 

H 

| excess fines. 
1 
t 
{ 
t 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey 


Topsoil 


i 

1 

4 

t 

' 

1 

I 

! 

1 

t 

|Poor: 

| small stones, 
slope. 

( 

\Poor: 

| too clayey, 
| wetness. 
I 

1 

i 

\Pair: 

| small stones. 
) 

( 

\Good. 

1 

1 

1 

\Poor: 

| wetness. 
i 

i} 

1 

{Poor: 

' thin layer. 
i 

i} 

| 

}Poor: 

| excess humus, 
wetness. 
i) 

iPoor: 

| wetness. 
H 

t 

4 

iGood. 

H 

i) 

! 

\Poor: 


small stones, 
area reclaim. 


Poor: 
too clayey, 
wetness. 


Poor: 


wetness. 


wetness. 


Poor: 


1 

t 

‘ 

i} 

i 

i] 

i] 

1 

i 

i] 

i] 

i 

' 

i) 

I 

1 

t 

1 

i] 

1 

t 

{ 

t 

1 

t 
\Poor: 
t 

1 

i 

i] 

1 

' 

1 

1 

1 

1 

J 

( 

Ih 

i] 

I 

i 

1 

t 

| wetness. 
1 
1 
! 
1 


Marion County, Ohio 


Soil name and 
map symbol 


ShB, ShC2 
Shinrock 


Ud. 


Whitaker 


131 
TABLE 14.--CONSTRUCTION MATERIALS~-Continued 


\ 
: Roadfill Sand Gravel 
1 
\ 
1 


1 
1 
t 
\Fair: j Improbable: Improbable: Poor: 
! wetness, | excess fines. excess fines. thin layer. 
shrink-swell. 
i] ' t 
|Fair: |Probable------------- | Probable------------- }Poor: 
wetness. area reclaim. 
1 { ( ' 
{Poor: | Improbable: ! Improbable: 'Poor: 
| wetness, | excess fines. | excess fines. | wetness. 
| low strength. { H i 
| | 
| | 
| | 
| Poor: | Probable------------- | Probab le------~------ {Poor: 
| wetness. | H | wetness, 
\ \ i | small stones, 
H H H | area reclaim. 
! i) ) 1 
I i i] 1 
\Fair: |Improbable: | Improbable: 1Good. 
| wetness. excess fines. excess fines. 
1 1 i] 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--WATER MANAGEMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate, 


and "severe." Absence of an entry indicates that the soil was not evaluated. 


Soil Survey 


See text for definitions of 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 


Limitations for-- ; Features affecting-- 


Soil name and 


map symbol 


BuB*; 


Fitchville 


FoA, FoB-------- 


Fox 


Fulton 


See footnote at end of table. 


Pond | Embankments, Aquifer-fed | i Terraces | 
dikes, and excavated Drainage and Grassed 


iModerate: 
slope. 


\Moderate: 


slope. 


‘Moderate: 


slope. 


\Moderate: 


1 slope. 


\Moderate: 


| seepage. 
t 

ry 

|Severe: 


| seepage. 
i) 
1 


Moderate: 
slope. 


|Moderate: 
| piping, 
| wetness. 
i 


Moderate: 
piping, 
wetness. 


Moderate: 
piping, 
wetness. 


Moderate: 
piping, 
wetness. 


Moderate: 
thin layer, 

piping, 

WwW 


;severe: 
| wetness. 
1 

1 

1 

t 

poevere: 
wetness. 


Severe: 
piping. 


seepage, 
piping. 


|Moderate: 
wetness, 
hard to pack. 


wetness, 


! 

i] 

1 

t 

1 
|Moderate: 
1 

' 

| hard to pack. 
if 

' 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
slow refill. 


Severe: 
no water. 


Severe: 


no water. 


Severe: 
no water. 


Severe: 
no water. 


Percs slowly, 
frost action. 


Percs slowly, 
frost action. 


Percs slowly, 
frost action, 
slope. 


Percs slowly, 
frost action, 
slope. 


Frost action, 
slope. 


Frost action, 
slope. 


Frost action, 
slope. 


Percs slowly, 
frost action. 
Percs slowly, 
frost action. 


Frost action--- 


Deep to water 
Percs slowly--- 


Percs slowly, 
slope. 


Erodes easily, 
wetness, 
percs slowly. 


Erodes easily, 
wetness, 
percs slowly. 


Erodes easily, 
wetness, 
percs slowly. 


Erodes easily, 
wetness. 


Slope, 
erodes easily, 
wetness. 


Erodes easily, 
wetness. 


Erodes easily, 
wetness, 
percs slowly. 


Wetness, 
peres slowly. 


Erodes easily, 
wetness. 


Erodes easily, 
wetness, 
percs slowly. 


Erodes easily, 
wetness, 
percs slowly. 


erodes easily. 


Wetness, 
erodes easily. 


Wetness, 
erodes easily. 


Wetness, 
erodes easily. 


Erodes easily, 
rooting depth. 


Slope, 
erodes easily, 
rooting depth. 


Erodes easily, 
rooting depth. 


Wetness, 
erodes easily, 
percs slowly. 


Wetness, 
percs slowly. 


1 
i 
1 
I 
1 
i 
. 
i) 
1 
i 
! 
1 
i) 
1 
1 
' 
t 
1 
1 
1 
1 
i 
' 
1 
1 
1 
t 
i 
1 
I 
1 
i) 
i 
1 
1 
1 
1 
1 
' 
1) 
t 
' 
i 
1 
1 
I 
I 
i} 
i] 
} 
| 
i 
J 
\ 
1 
J 
F 
} 
1 
t 
' 
' 
i] 
1 
i] 
t 
1 
1 
1 
1 
i 
i] 
I 
IWetness, 

H : 
1 
i] 


|Favorable. 


Wetness, 
erodes easily, 
percs slowly. 


Wetness, 
erodes easily, 
percs slowly. 
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TABLE 15.--WATER MANAGEMENT--Continued 


slow refill. 


——=—=_aw—ir—nskxk- a 
\ Limitations for-- i Features af fecting-" 
Soil name and | Pond ; Embankments, | Aquifer-fed j; i Terraces 
map symbol ' reservoir | dikes, and {| excavated j{ Drainage H and H Grassed 
H areas ' levees : ponds | diversions waterways 
' ' 1 i] i 1 
| | | | 
GWAr rrr nc nrnn nnn ISlight--<------- |Moderate: |Severe: \Percs slowly, {Erodes easily, jErodes easily, 
Glynwood \ ! piping, | no water. | frost action. | wetness. | rooting depth. 
i | wetness. H H i \ 
| | | 
GWwB--------------- |Moderate: \Moderate: 'Severe: \Percs slowly, |Erodes easily, |Erodes easily, 
Glynwood | slope. | piping, 1 no water. ! frost action, | wetness. | rooting depth. 
| | wetness, H i slope. H 1 
i) 1 ! 1 I | 
l ' 1 4 | ‘ 
GwC2, GwD2-------- iSevere: |Moderate: \Severe: {Percs slowly, {Slope, \Slope, 
Glynwood | slope. | piping, ' no water. ! frost action, | erodes easily,| erodes easily. 
H { wetness. H | slope. | wetness. | 
H \ H i i | 
GzB*: H H H H { { 
Glynwood----~----- \Moderate: \Moderate: {Severe: \Percs slowly, {Erodes easily, |Erodes easily, 
i slope. | piping, | no water. | frost action, | wetness. | rooting depth. 
| wetness. | | slope. H 
i) 1 1 1 1 
{ ' 1 1 ,] ' 
Urban land. | { j ' : ! 
| 1 1 | 1 1 
i t ' 1 t t 
KeBe--9 enero n- iModerate: {Severe: |Severe: ‘Deep to water |Erodes easily |Erodes easily, 
Kendallville | seepage, | piping. | no water. { H | rooting depth. 
{ 1 ! ' 1 ' 1 
| slope. I I I { I 
| 
KeD2-------------- \Severe: \Severe: \Severe: {Deep to water |Slope, {Slope, 
Kendallville | slope. | piping. i no water. H i erodes easily.| erodes easily, 
{ : | H \ ! rooting depth, 
i) | 1 1 1 1 
i} ' ) 1 ) t 
La-----------2-e-- \Slight--------- \Severe: \Severe: \Ponding, \Ponding, \Wetness, 
Latty | ! hard to pack, | no water. ! percs slowly. | percs slowly. | percs slowly. 
| ponding. ! | 
| j { H H t 
MaA--------------- |Moderate: |Severe: \Severe: \Deep to water {Erodes easily |Erodes easily. 
Martinsville | seepage. | piping. } no water. H H 
1 ' 1 | ' 1 
| 1 i I i ' 
MaB------+---++---- \Moderate: \Severe: \Severe: 'Deep to water {Erodes easily jErodes easily. 
Martinsville | seepage, | piping. | no water. | H i 
} slope. H } | \ \ 
| | | | 
Me---------------- \Severe: \Severe: \Moderate: \Frost action---|Wetness--<----~ iFavorable. 
Medway | seepage. | piping, | slow refill. | H H 
1 | wetness. / H H \ 
| | | | | 
Mf---------------- \Slight--------- \Severe: ‘Severe: |Ponding, \Erodes easily, {Wetness, 
Milford H | ponding. ! slow refill. | frost action. | ponding. | erodes easily 
] 1 t ! 1 i] 
i 1 ' 1 i) ' 
MnB----------~---- {Moderate: ‘Severe: \Severe: \Deep to water {Depth to rock, jErodes easily, 
Milton | seepage, | thin layer. | no water. ' | erodes easily.{ depth to rock 
! depth to rock. | 1 
| i} ] 
1 1 ( i] i J 
Mu---------------- \Severe: ‘Severe: \Severe: \Ponding, }Ponding, iWetness, 
Muskego | seepage. | excess humus, | slow refill. | percs slowly. {| soil blowing, | percs slowly. 
i | ponding. | H | peres slowly. 
1 i) i] 1 ({ 1 
' 1 r) 4 ‘ 1 
Neeser tn r nnn nn nn |Moderate: \Severe: \Moderate: \Flooding, \Brodes easily, |Wetness, 
Newark | seepage. | piping, ' slow refill. | frost action. | wetness. ! erodes easily 
1 1 i) i] I ' 
I 1 wetness. H 1 i ! 
H { \ H | H 
No---="----------- \Severe: \Severe: |Moderate: 'Deep to water {Erodes easily {Erodes easily. 
Nolin seepage. | piping. ! deep to water,| H h 
i H { i H 
{ 1 ! 1 i] 
t { { i) t 


See footnote at end of table. 
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Soil name and 
map symbol 


Urban land. 


Ps*, Pt*. 
Pits 


Ud. 


Whitaker 


TABLE 15.--WATER MANAGEMENT--Cont inued 
Neen nnn en nn ee 


Soil Survey 


Limitations for-- \ Features affecting-- 
Pond TEmbankments, | Aquifer-fed | T Terraces i 


i 
f) 
( 
| reservoir 
i 
( 


| seepage. 
' 
' 
i) 


\Slight--------- 
i 


! 
\Moderate: 
| seepage, 
| slope. 
t 


i seepage. 


1 
i Moderate: 


seepage. 


\Moderate: 


| seepage. 
1 


1 

iModerate: 
| seepage. 
i 
' 
' 


dikes, and 


Moderate: 


S 


s 


S 


s 


S 


Ss 


S 


S 


S 


S 


thin layer, 
piping. 


evere: 
hard to pack, 
ponding. 


evere: 
ponding. 


evere: 
ponding. 


evere: 
wetness. 


everes: 
piping. 


evere: 
piping. 


evere: 
wetness. 


evere: 
piping, 
wetness. 


evere: 
ponding. 


vere: 
etness, 


piping. 


e 
Ww 


excavated 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
slow refill. 


Severe: 
slow refill. 


Severe: 
slow refill. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
cutbanks cave. 


Severe: 
slow refill. 


Severe: 
cutbanks cave. 


Moderate: 
slow refill, 
cutbanks cave. 


Drainage 


Ponding, 
percs slowly. 


nding, 
rost action. 


tho 


nding, 
rost action. 


th O 


Flooding, 


1 
frost action. 
Frost action, 
slope, 
cutbanks cave. 


Frost action, 
slope, 
cutbanks cave. 

Frost action--- 


ooding, 
rost action. 


he 


Ponding, 
frost action. 


Frost action--- 


and 


Ponding, 
percs slowly. 


Slope, 
erodes easily. 


Erodes easily, 
wetness. 


Erodes easily, 
wetness. 


Grassed 


Wetness, 
percs slowly. 


iWetness. 


iWetness. 


}Wetness, 
rooting depth. 


Erodes easily. 


Slope, 
erodes easily. 


; 
| 
I 
I 
| 
| 
| 
| 
! 
' 
| 
! 
' 
| 
{ 
' 


;Wetness. 


Wetness, 
erodes easily. 


\Wetness. 


|Wetness, 

| erodes easily. 
{ 

i 

i] 

i 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES 


(The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated) 


1 Classification TFrag- | Percentage passing : ' 


1 1 i} 1 ' 

Soil name and |Depth} USDA texture | T Iments | sieve number-- {Liquid | Plas- 
Map symbol | \ | Unified |} AASHTO | >3 | : | : | limit | ticity 

H { H ‘inches! 4 |! 10 ! 40 200 \ index 

' In ! I ! ' Pet i ' ' ' i Pet ’ 

H H I H t { { { { { H 
BgAq------------- | O-11{Silt loam-------- 'ML, CL, SA=-4, A-6 | 0-2 {195-100/90-100!85-100!65-90 | 22-38 | 3-14 

Bennington 4 ! | CL-ML H | | \ H H \ 1 
'11-36!Silty clay loam, !CL, CH 'A-6, A-7 | O-2 {85=100!80-100!75-100/70-95 | 30-52 | 12-30 

1 } silty clay, clay| { i { i { i H H 

{ t loam. H { \ \ I H 1 { 
136-60{/Clay loam, loam, |CL, CL-ML {A-6, A-4 | 0-2 {80-100}75-100{70-100/60-90 | 25-40 | 6-18 

! | silty clay loam. |} H H \ { 1 H | H 

I 1 t { H { t H H | H 
BoA, BOB--------= ! O-11/Silt loam-------- ICL 'A-6, A-4 | 0-5 $95-100!95-100}90-100!80-95 | 25-40 | 8-20 
Blount }11-26{Silty clay loam, |CH, CL \A-7, A-6 | 0-5 {95-100190-100!80-90 !75-85 | 35-60 | 15-35 

{ | silty clay, clay; { { H { H H \ { 

i) 1 i] { 4 1 1 i] { ' ' 

t ; loam. i t i ! 1 ! 1 ' ! 
126-60!Silty clay loam, !CL 'A-6, A-7,! O-10 !90-100!90-100!80-100!70-90 | 30-45 | 10-25 

i { clay loam. H | An4 H H { H H H 

i} ' t i] t i] 1 1 1 iJ i] 

t i] i) i) i) 1 1 i] i] 1 ‘ 

BuB* : H H H { { | | { H i | 
Blount ---------- ! Q-10/Silt loam-------- 'cL 'A-6, A-4 | O-5 195-100!95-100!90-100!80-95 | 25-40 | 8-20 
110-25{Silty clay loam, {CH, CL \A-7, A~6 | 0-5 }95-100/90-100/80-90 |75-85 | 35-60 | 15-35 

| | silty clay, clay! | a or a ee ae 

' ; loam. t ‘ ! t 1 1 1 ' { 
'25-60!Silty clay loam, {CL 'aA-6, A-7,{ 0-10 !90-100!90-100!80-100!70-90 | 30-45 | 10-25 

H { clay loam. ' | An4 { H | { H H { 

I { 1 1 i) 1 i] i) i) ' i) 

I 1 J i] i) 1 i] i] 1 i] 4 

Urban land. | i H \ H H | H \ \ 

H { 1 H H { | \ { \ { 
CdB, CdC2-------- | 0-9 {Silt loam-------- IML, CL-ML,}A-4 ! O-2 $95-100}90-100}80-100}65-90 | 25-35 | 4-10 

Cardington | ' | CL H H H { \ { \ { 
| 9-29'Silty clay loam, }CL, ML \A~6, A~7 | O-2 |80-100}75-100}70-100{65-90 | 30-50 { 10-30 

1 | Clay loam, silty| { \ \ \ ' | ' H 

i) i) clay. ! 1 i] t ! i] t i] t 

' I ! 1 l t | { | i] 1 
129-60!Clay loam, silty }CL, ML, {A-6, A=4 | 0-5 {80-100!75-100/70-95 {65-85 | 22-40 | 3-18 

1 { clay loam, loam.}| CL-ML H H H | H | i i 

| { H { | { | | { { H 
CeB--------+----- | 0-9 }Silt loam-------- (ML, CL°ML, 1A-4 1 0-5 {90-100{85-100{80-100{65-90 | 20-30 ; 3-10 

Centerburg i ! ! CL | H t H | { { \ 
| 9-24'Clay loam, silty {ML, CL, {A-6, A-4 | 0-5 |90-100}75-100}70-100/55-90 {| 25-40 {| 5-18 

\ ' clay loam, silt | CL-ML H | ! ' 

\ | loam. | { H H { H \ | t 
124-37!Clay loam, loam |ML, CL-ML,{A-4, A-6 | 0-5 {85-100/75-95 |70-95 {55-85 | 25-40 5-18 

4 i] r] ! ! i) 1 1 { t 

{ i 1 CL 1 1 { { t i i \ 
137-60!Loam, silt loam !ML, CL=-ML,!A-4 ' 0-5 $85-100!75-95 165-90 150-80 | 20-30 | 3-10 

H | | CL H H { \ H { 

1 { I { | ' H | { H ' 
DeAqn-e-ee------- | O-11{Silt loam-------- icL 1A-6, A-7 | 0  495-100}95-100} 90-100; 70-95 | 25-45 | 10-25 
Del Rey 111-32!Silty clay loam, !CH, CL 'A=-7 ! 9 $95-100!95-100!90-100!85-95 | 40-55 | 20-30 

' ' q1t cla ’ 1 ' 1 1 { i} ' 1 

tl 1s y Ye i 1 I H I ' | ! 1 
132-60/Silt loam, silty !CL ‘a-6, A-7 | 0 {!95=100/95-100!80-100/55-95 | 30-45 | 10-25 

H | clay loam, fine | { H H i { { 

! | sandy loam. I 1 \ { H i H H 

t { { | 1 { i H H H 
Et Are ------------ ! Q-12/Silty clay loam !CL, ML ‘a-6, A-7 ! 0  {95=100/95-100!95-100!85-100! 30-50 | 11-20 
Elliott 12-37|Silty clay, silty{CH, CL \A-6, A-7 | O-5 {95-100/90-100}90-100}70-100{ 30-52 | 11-26 

| clay loam, clay ! | H \ 1 { 1 

| loam. f { H { { I { 
cL 'a-6, A-7 | 0-5 !90-100!85-100180-100!70-95 | 28-45 | 11-24 

i) i] i] i) i] 1 { 

‘ H H H 

1 J ' ! 

1 1 t I 

t 1 1 1 


' 

1 

1 

i} { 
1 ' 
\ H 
137-60/Silty clay loam, | 
| | clay loam, silt } 
\ 1 loam. ' 
1 { t 
' i t 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES-~-Continued 
| rt Classification lFrag- | Percentage passing | 1 
Soil name and \Depth! USDA texture | ' jments | sieve number-- |Liquid | Plas- 
map symbol i | | Unified | AASHTO | >3 | | : | j limit | ticity 
H H tinches| 4 10 | #40 #+| 200 | | index 
4 I ' ( ' | Pet { ( 1 iy ( Pet 1 
{| eee eee eee eee eee 
FCA------------- ! Q- 10! Silt loam-------- (CL-ML, CL {A-4, A-6 { O { 100 | 100 495-100)85-95 | 24-40 | 4-16 
Fitchville 110- ~43 {silt loam, silty iCL, ML \A-6, A-4,1 0 1 100 | 100 {90-100/80-100! 28-50 | 5-23 
H clay loam. | A? i | H i H i 
143-60{Silt loam, loam, iM, CL, {A-4, A-6 | 0  {95-100!90-100}80-100/60-100} 20-40 | 3-18 
! ! silty clay loam. | CL-ML | 
{ | 
t 1 { 1 i ! it ry ! ' i 
FoA, FoB-------- 0-8 | Loam SsSSSssnSseao ee er {A~4 0 170-100 | 65-100 | 60-95 145-90 <25 | 3-8 
Fox i 1 3M 1 { ! i H 1 ' 1 
8-29/Clay loam, loam, ic, SC, \A-2, A-6,{ O-5 {65-100/55-100/30-100/15-80 | 22-45 | 10-25 
H ! gravelly clay | ! A-7 H H { \ H ' f 
i | loam. t | { i { H | 1 
!29-60!Stratified very {|SP, GP, jA~l, A-2,{ 0-10 |30-100,30-100}10-95 | 2-10 | --~ {| NP 
i | gravelly coarse | SP-SM, | A-=3 H H | | I | I 
sand to sand. GP-GM 
! I ‘ iT ( I ] ' | ' ( 
FtA, FtB-------- ! 0-10/Silty clay loam 'CL \A-6, A-7 | 0 195-100}95-100{85-100}80-95 | 35-50 | 12-24 
Fulton 110-37{Silty clay, clay |CH, CL |A-7 | O } 100 | 100 |90-100/85-100; 40-60 | 18-34 
137-60!Silty clay, clay,!CH, CL  {A-7 ' 9 $100 ! 100 !90-100!85-100! 40-60 | 18-34 
! ! silty clay loam. | | 
1 t 
i] | 1 ' i) ' 1 1 t i] i] 
GWA, GwB, GwC2, | H i f t H H i { 
GwD2----------- { o-9 |Silt loam-------- (CL-ML, CL {A~4, A-6 | 0  {95-100;90-100;80-100;55-90 | 23-40 | 4-15 
Glynwood | 9-24|Silty clay, clay iCLy CH 'A-7, A-6 | 0-5 {95-100/85-100} 75-100; 65-95 35-55 | 15-30 
H ! loam, silty clay i i | H 
H loam. H { H i i ' i 
124-60/Clay loam, silty cr, 'A-6, A-4 | O-5 |95-100/80-100{75-95 {65-90 | 25-40 {| 7-18 
t | clay loam. i | H | { H 
; | | ; o£ ff a | & ! 
GzB*: H H H | H { | { \ i i 
Glynwood------- | 0-9 [Silt loam-------- ICL-ML, CL |A-4, A-6 | O 195-100!90-100!80-100;55-90 | 23-40 | 4-15 
| g-24{Silty clay, clay iCL, CH \A-7, A-6 | O-5 $95-100/85-100}75-100{65-95 | 35-55 | 15-30 
\ ! loam, silty oy | | 
| | loam. { { I I I i \ \ 
124-60{/Clay loam, silty ict \A-6, A-4 | 0-5 |95-100]80-100}75-95 {65-90 {| 25-40 | 7-18 
H ! clay loam. i i 1 | 
3 a oe oe oe | 
Urban land. 
I | ' 4 ' { ( 4 1 1 1 
KeB, KeD2------- | 0-9 | Loam------------- iML iA-4, A-6 O-2 190-100 | 85-100} 80-95 170-90 26-40 4-12 
Kendallville | 9-40}Clay loam, ICL, SC, }A-4, A-6 | O-5 {70-90 {55-85 150-70 145-65 25-40 ! 6-15 
{ | gravelly clay | GC, CL-MLi i | H { i 
H | loam, loam, H H H H | { 
}40-60}Loam, clay loam, ICL, CL-ML,|A-4, A-6 | 0-3 190-100} 80-95 160-90 155-75 20-35 |} 3-14 
Se Gaerne ae | ee a ee eee ce 
i 1 t ! J ! i ! 1 
iabesewe cues ses | o-7 Isilty clay------- ICH, MH, {A-7 | O {100 { 100 {90 ag) 8 100} 40-65 | 15-40 
Latty | H ML, CL 
| 7-49] Iclay, silty clay |CH, CL, MH,;A-7 1 O ; 100 ; 100 ;90- 100! 85-100; 40-65 ; 15-40 
149-60iClay, silty clay iCH, CL \A~7 ) 100 100 {90- 100} 85- 100} 40-65 15-40 
( | 
{ ! : i ' ' 1 { 1 
MaA, MaB--------- eee Sa tatealatatattatatalad iCL, CL-ML, jA~4 0) 100 as-1004 75-00) 65-20 <25 3-8 
Martinsville H | ML } I i 1 \ r 
110-32} iClay loam, loam, iCL, Sc \A-4, A-6,; O 195-1001 85- 10070 100| 30-95 | 25-40 | 7-15 
{ } sandy clay loam. |} | A-2 { | H 1 
132-70|Sandy loam, loam, !SN-SC, |A-2, A-4,/ 0 195=100185- 100!55- 95 |30-75 i 20-30 | 5-11 
i ! sandy clay loam.} CL-ML, | A-6 H | | | { 1 1 
| cL, SC | i I { H H 
' } { t 1 1 i] 
' 1 ( t] J i] i] 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


! i I Classification iFrag- | Percentage passing H 
Soil name and {Depth} USDA texture | | Iments | sieve number-- \Liquid | Plas- 
map symbol ' \ | Unified | AASHTO {| >3 } : i H { limit | ticity 
{ \ | finches} 4 10 | 40 } 200 | | index 
' in ' 1 i 1 Pet 1 ! \ ! ! Pct t 
| H H H H { H t i H { 
Me--------------- { O-15{/Clay loam-------- ICL 'a-6, A~7 | O | 100 | 100 {90-100;75-95 | 30-45 , 10-20 
Medway '15-50}Loam, clay loam, !ML, CL, {|A-4, A-6,} 0 {95-100!80-95 !75-90 !70-90 | 20-45 | 4-20 
\ ! silty clay loam.! CL-ML \ A-7 | { H | H H { 
's0-60!Stratified sandy !ML, CL, !A-4, A-2,{ 0 |90-100}75-100}45-95 |25-75 | 15-30 | NP-15 
i ' loam to silty | SM-SC, SM! A-6 : ' : | | | H 
| | clay loam. H t { i H H \ { 
H H { H H i H | H | { 
Mf e-2eneenee-n--- 1 0-13/Silty clay loam |CL, CH \A-7 ! 0 |! 100 {95-100}90-100}75-95 | 40-60 | 20-35 
Milford 113-47!Silty clay, silty{CH, CL {A-7 ! 9 $100 $95-100}90-100175-100{ 40-60 {| 20-40 
i } clay loam, clay j H \ H { { H j H 
| { loam. H 1 1 { i H i H H 
'47-60!Stratified clay |CL, SC ‘A-6, A~7_ | O $97-100}95-100190-100145-100} 25-50 , 10-30 
{ ' to sandy loam. | i H { i H | H H 
{ H H { { { { { { { 
MnB--eee<-n------ | O-12{Silt loam-------- iML, CL 'a-4, A-6 | O $95-100!90-100185-100} 70-95 | 26-36 | 4-12 
Milton }12-29'Silty clay loam, |CL 'A-6, A-7 | OQ  }$95-100}80-100!75-100{70-95 | 32-48 { 12-28 
| clay loam, clay.| | i { H H | | 1 
| 29-31 |Unweathered fo wee rr re te! 
| bedrock. H H | H H H I I 
1 H | 1 { H ' H | 
MU=saseeeh=as--<> | Q~24|Sapric material {PT |A-8 FQ fme= fees fees feces poses 
Muskego |24~-60{Coprogenous earth|OL {A-5 {| Oo 195-1001 95-100 85-1001 75-96 40-50 2-8 
i) i] 1 J ih 1 q I 
iT 1 { 1 t t if 1 i ! t 
Ne--------------- | O-12}/Silt loam-------- IML, CL, |A-4 ' Q  $95-100/90-100}80-100/55-95 { <32 | NP-10 
Newark \ | CL-ML { H H H H H 
112-44!Silt loam, silty IML, CL, {A-4, A-6,} 0  |$95-100!90-100}85-100,70-95 ; 22-42 | 3-20 
t | clay loam. 1 CL-ML 1 A-7 | t | i { { { 
144-60!Silt loam, silty |ML, CL,  {A-4, A-6,} 0-3 !75-100}70-100}65-100/55-95 | 22-42 | 3-20 
! clay loam. ! CL-ML ! A-7 : : ' | H | { 
| H H ' t H t { H | 
Now--9----------- ! O-8 !Silt loam-------- IML, CL, {A-4, A-6 | O | 100 {95-100}90-100;80-100, 25-40 | 5-18 
Nolin | | {; CL-ML { | i H { H { { 
| g-60!Silt loam, silty |ML, CL, {A-4, A-6,} O | 100 {95-100;85-100;75-100{ 25-46 | 5-23 
| | clay loam, loam.| CL-ML 1 A-7 f 
1 J 1 ! 1 
1 ( ! i) ‘i 1 | 1 | ( 1 
OcA, OcB--------- | 0-10|Loam------------- ICL, ML, {A-4 ! 0 {95-100185-100!70-100/50-90 ; 15-30 {| 3-10 
Ockley | { | CL-ML H H H I t i H H 
110-261Silty clay loam, |CL {A-6, A-4.! 0  !90=100!80-100}70-90 {55-90 | 25-40 {| 8-15 
\ | Clay loam, silt | | { i H | I H 
1 1 loam 1 1 i ' i i q 1 i] 
i 1 ° 1 ! ‘ i] t 1 4 i] i] 
!26-60{Gravelly clay ICL, SC 'n-6, A-4,} 0-2 170-85 $45-85 {40-70 {25-55 | 25-40 | 8-15 
| ! loam, gravelly ! ! A-2 ! | | i { i 
\ | sandy clay loam,| H i { i | | i 
{ | gravelly loam. | { H H I H H t { 
'60-70!Stratified sand |SP, SP-SM,{A-1 ! 4-5 130-70 $20-55 {10-40 | 2-10 | O {| NP 
! | to very gravelly! GP, GP-GM| { { H H H { i 
H | loamy sand. { { f I | H i | H 
| H | i H | | H i { 1 
Parn------- een nnn } 0-8 |Clay------------- {MH, CH \A-7 ! g {| 100 } 100 {95-100}90-100; 50-80 | 20-46 
Paulding ! g-53|Clay------------- ICH, MH 'A-7 ! 0 ! 100 | 100 {95-100}90-100| 60-86 ; 20-46 
153-60 |Clay------------- ICH, MH {A-7 Qo { 100 100 195-1001 90-100} 60-86 20-46 
{ i] ! i) i) 
f] ( I ‘ 1 t i t i) 1 t 
Pwir--------=----- ! O-11/Silty clay loam {CL 'A-6, A-7 | O-5 !90-100!80-100}80-100; 70-90 | 35-50 | 15-25 
Pewamo 111-53|Silty clay loam, |CL, CH 'A-7, A-6 ! O=5 !95-100!190-100}90-100} 75-95 | 35-55 | 15-30 
(i i) clay silty i) i) 1 1 ft ! i] 1 ' 
' 1 , 1 ' ( 4 1 ! ! 1 ! 
{ | clay { { I { H { | { 
153-60/Clay loam, silty {CL \A-7 ! Q-5 !95-100{90-100}90-100} 70-90 | 40-50 | 15-25 
\ ! clay loam. \ \ ' { 4 ! | H H 
1 i} t 1 ( t ' 
1 1 1 i] ‘ i} 1 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| i i Classification TFrag- | Percentage passing : | 

Soil name and |Depth} USDA texture | T iments | sieve number-- \Liquid | Plas- 
map symbol | H | Unified | AASHTO | >3 j | ! | } limit | ticity 

H H i | jinches; 4 | 10 40 4 200 | | index 

; in | I ‘ ; Pet | 1 ‘ 1 1 Pet 1 

a | | rece aren re eS, 
WhA-------------- | 0-14! Loam------------- ICL, CL-ML,{A-4, A~6 | 0 | 100 !95-100!80-100!60-90 | 15-35 | 2-15 

Whitaker | | ML { H H H H i i i 
114-41!Clay loam, loam, |CL, CL-ML |A-6, A-4 | 0 { 100 {95-100}90-100}70-80 |} 20-35 | 5-15 

i | sandy clay loam.| H H | i { i { H 

\41-60/Stratified coarse|ML, SM, \A-4 ! oO 198~100198-100160-85 140-60 | <25 | NP-7 

H j sand to silt | CL-ML, H \ I I | H ' 

H | loam. | SM-SC | H H i i 

{ { | 1 | 1 i] 1 

i i I i} i 1 t t 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Soil Survey 


Entries under "Erosion factors--T" apply to the entire 


Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


TABLE 17.-~PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 
Absence of an entry indicates that data were not available or were not estimated) 


(The symbol < means less than; > means more than. 
profile. 


140 


ou 
4 @ 
qv jw} a Ga) Ga] m m” Ga) ite) a) isa) Ga] (se) oy 
ov Oo I J t 3 t i t t t ‘ ( t 
ae Pa N N Nn od eq N o N a N a a 
° 
a) 
Av 
gO eda 
Bond wo wo \o Xe] wy oO ™~ wo Ww ™~ wo oO 
A Md 
= 0 Q 
an 
hows a m om a) + + ”m + wn ~ m a) a] 
OQ pba - — - - eo er = 
oU MANN MMM mam ~~ REE MMM DOO FRE ENO MANN OmAIN OANN 
ha tM ttt wo sp MAM MAMAN BHT ANN MAM MMA tMM rTM M rmm 
pus] eee oe e eee e . oe e eee eee eee ee © eee oe eo. 
ooo ooo ooo ooo oo0oo ooo ooo ooo ooo ooo ooo ooo 
tre oaqga tut teproernrp 8 @ bt ¢€ @ &@ @ te tt tu rae trad bie 
d er 84s pie por @t @r #8 @ t @ bf 8 tt tte vae tat ue 
da et pest tut feu oobtr 8 et f£ &@t 8 § t 8 te se tot ere 
od Pot owns ud pee a@ tp pp tri tt t 2 vt 2 tt a2 tt 1a ere 
eed beet ff 0 8 (ee tea ¢ € @ t bt t t bt tt tt to ba lee ta tte 
an 1q@ut 1vwo (oo ioe iva iow oow ioe aot <a | 1ow 'iovge 
ia oe | byw lw toi yu tevyP Yow iy ive ee ee | ifaw aes) 
au idt tad (ad 1am iodt od od d ide ade oli ioe (od 
av 1uot 1 hy a | Put Pu ee) wy tue ee oe | Wid (we tex 
AO ivi 1 aoo owe iol i ovgoil ievo voou ioe ive eooaoa i oo a 
4a =U = =zUU =zU00 zUO Ss =zOU = =zUUTD gud =U s =U = mo Hom =z0U =uU 
a o00 eoo°90 209 eoo°0 eoo0d rome me} o°o°90 o9o0 oo0 Oded ooo oo0 
wn [oo ree i > 3) Has Hea HS He= Sa =i i | qa Bom Has HS = 
i= 
a3 Not mast mo = nor mMMOot met Mot MMO Mts MMs mos mos 
rary oe ee. ee 8 8 © © © © © © 2 © © © © » © © © © 8 @ oe. ee. 
Av [ti ~e~o mmo ™~™ oO ~~ O MEMEO ~~ OO BOO Khe KE OO NEO ™™ oO ™™ 0 
fos) 1ett owpuwed oe Pet ttrt breve ttt tree ttt vue” ed rid 
no min sa ams ana ww st WM ro rom emen) ww st rome me) oe oe dois wow a wows 
ci) es es © ee s# @ se e es @ oe 8 @ eo @ s 8 ¢ ee @ es 8 @ > 8 @ ee ee a © «@ 
M4 tN INGEN ine ten GINO +tgmR NHMKFK Fen NHK NN ro nm 
o dqneN THO tHAO aO~N HANADAM HOH MOD ARADO Fa man +00 +00 
tule NAF AAG Ada Nae ANNA NANFA NNN NAA NAR NA Nada Nd 
«ee ee 8 ° oe © 8 © © © © er e@ eee oe ° cee ee 8 
89415 ooo ooo ooo ooo oooo ooo ooo ooo jaokoke) ooo ooo ooo 
Avo tat aad 1a tet ttret fit tre tree Fait ree iit 114 
Adela] ~O~ ONT ON DON AMNMNHHR NANAK Fatty ONG BRON HARD On Qn 
@ = a AAO NRO Ano AAO Aa AO NHO Nae eA FAHAO NOOO NAO NAO 
oe eo eee eee eee oe ee ee «ee « ee oo @ oe eee eee 
G if) ooo ooo oo°0o ooo oooo ooo ooo ooo ooo oOo0o ooo ooo 
~ 
Pe) 
4 
al Con OVW aww Coo BDAOWW ONN OHMHWO OWD CO won ONN ONN 
d Mil © « @ ee @ oe aoe 8 so « * @ eee . 28 @ ee ¢@  @ QD oe oeN eon 8 eee 
4 c= NOOO NOOO Noo NOOO NNOD Noo NOOO NON NN oo. NOOO NOOO 
(tt wets iut Cy eee DO SO Co Ww] tit it 
o es, wwo www 0 0 ONAN VWOONN OVO ONWD ONN WDA NOY www wo wr 
E i ene) 700 700 ° 8 6 oe 8 8 2700 2 eO oo 8 eo. ire) 700 7O0 
Owe Ove Oe 9000 0000 OF 00+ 200 900 oO. Owe Qee 
2 oOo foe) oOo oOo Oo oO oo oo 
onn Mon 9 Ow Onn MOON OMO WOM MOM WHO MOD onw oOnw 
mOn~o Mma 19 OO Oyo GSR O NHO~ MOm™~ FRO NWO ORNS In ™ © wm © 
yYy + oe 6 eo ee o # 6 oe @ ee @# @ oe e o - 6 se @ eo ee ee, @ eo @ 6 eo @ © 
@ MM A/D mee oe oe oe | adn ann Coe oe Oe | ace eS et et eters Ann nan ann aon 
aA oro; bs bb ob at tra Pret @utt et pe 8 te ute Feu tas a8 et 
os3ag oon noo mood oOwWw monw ooo nod owed mw wmon wn un roms ma) 
2 OQ 0 AHO MHO om tO OAHtO AMEN MAM AMO MHtHt MNM Mas Ato NTO 
Le} eo @# 6 so 8 @ af e@ a e@ @ e 6 @ @ oe @ eee oes eee so 8 @ eee eee 
ord and Hei Hdd Aon Ana Ann nA ae I oe a Aare non den 
oNaAnM MmOw moO ~NM AYHN FPHH NOD BHO BH loxeke) mmo m™ 19 0 
es fo) TTP? Vee eer Tit teve cre Tet fig ern ore Ter one 
oad Bf mins Nw Awe Nor COnM MNO FNHmE WOW COMO BHM 10 we wun 
oO AMN ANMN NaN AMMAN ANN HMN NMN ANA Ae adam AON aman 
a awe Awo ome no tM O AND N&O amo ano aoOm~o ato tO 
wa) AMO ANY rH NO ANO ANMO AMO AMO AAO DANO AMO NO ANNO 
a a} e@ear eve tui [Os ee es OO OS ut tet 
{a HH} Ono ONO oon OND OAtA™Mm~ OHN OAM COM DAH CORN ons Ons 
a am aN aN N am am am acs N am N N 
t a t 1 ' t 1 1 t 1 1 t 
' ’ t ' f i ’ ’ { i 1 t 
mo ! 1 1 f ' 1 ’ 1 i 1 <1 ’ 
q ' t i { i 1 ' { i f “1 5 
a4 t I i i t t 1 1 1 l Ol f 
° t 1 ( . 1 1 i ‘ ' t { & ! ’ . 
ea 'e 1 t Lo} = Lm 1 1 to ' ' ' 1 Lo} 
=] a?) 1 1 S 1o iw 1 t ta 1 a isd t q 
a oN bu ' ( eo NY is ' 1 ina 1 ‘ -1 9 ue] © 
a) 1D a i 4a UB 1a 1 Dy es 1-4 [aa) [ea} ms: o ° qd 
is Cee ae) oS a) 1 @ Iw i > ° Yo ai 2 ° 
4a, I -d c q g Od 1 @o 4 10 1 & & oO is = =| 
Aid ia 3 wo 3 Le] iw i] ted vu wv NDS oo G oa 
a ® ao an 43 2 gas ao <0 “4 tn 6 S [3 «2506 6h 4 
Pr) 1 
Sa om om Pp a0 ou vA Sa ars © hy Se E65 nO 2 
[ea] [eal ina) oO oO a fy im & ey Oo oO 


See footnote at end of table. 


141 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Marion County, Ohio 


OW 
Aw oO oO 
gw +) ae) vs) mn Ne) \o ioe] Oo st s mM wy 4 4 Xe) 
ow [s) 4 t ’ ‘ a ' iva) t q 1 ( ’ 1 1 
DY (V5 ee m a a) wn a) A al N wn a) Ga) ~m tt 
* 
(o} 
> 
AY 
jomeia m=] 
eodn9go wo st w ~ 7 ie] N ie) Ne) wy a oO io] oO 
AMA 
r= 0 .Q 
aun 
Io 4 i= faa] wy ite) wy wn + N wn un uw wy wn its) wn 
ww —— ee oe ee ee ee ee ee ew wr ee ee ow wr wn oe a a nr ee nn ee ee er ae ere eee 
aU mE M~ CMO FRE ANN OMNM OSL! 1OoO MMM MM FeOFtO ODO DN a 0 00 oao 
ua MONM NAN MMN MAM Nett MMI IAQ eG Gt MNNT NNN ANN NAN ANN 
co 4 ee * ©¢ +f s « * s 6 ¢& s 8 8 ee) | * 6 6 eo. se © «@ es ¢ 8 es @ oe. o 8 8 
ooo ooo ooo ooo ooo oot! 'o ooo oo oooo ooo ooo ooo ooo 
ret! wtp tre @repve prep 8 Pt 8 & teu tt tb bt bo ober bt tt | ane 
a tit ©te ttt tet btpiep 2 te tt be bp pt 4 titer otetr rue nr pad 
dae fiir te tt bt tet pet bee 8 be be bo be ala rtoo aue 
od t!eproptpowre a te ter vere  t 6 be bo bat at be te ott le eos fod 
ze trerpoprta@ baie ft tt tev tee ft & beep bt tb bhtep tte bet iu iit 
+ (oe Pee (ot re 1'oo ios to ue re ioe! ieee oa wv vou ooo 
a) typ ed tive ure ee) pw ty us 14 rows iat yuwv yur poy 
so tas pug ae tered ida 'wo iad ud 16 ioewds ree od 0 ado ow 
Aw us ttt ee | red oy iu Bw ud 4 puy 1to eo ke ok ka wr) 
wd O iol Goa i avi ioe aug iol 1@o tug 4 iovqoi Gos vow vow veo 
uO, =U aOmn 2U 3 ce 2 Lee me) zU0 1 ue) =F = = 2 z2zUU Ss Mon DUD gud OoUU 
Ga come me) ced ord ced oo°o oo°o Aa OD eo! to ooo Qo°0 ooo°0 Ad 909 o99 oo°go 
on | mma Aan a cares a i= aoa fae | HES 4 nom == = Bas SEs 
[=] 
° Nor wmoor mMnNin OTT MOT MO nosy OmMo ter NOW Moat Mat moO oa st 
Ar * © @ * 8 ee @ . 8 @ * 2 6 o 8 oo8 o 8 6 o *# * # © © e8 8 @ oe 8 © *_ @ 8 oo. 6 
avy fy sno RRO BM OO UB OOUL ROU ~O -~E~ DD WOUONODO ~ENrO MMO tt 00 ™ oO 
ou |All ter ait vrr ttt ter pub ¢£ be tere tte bert tore wna ia tng 
Lops} wow at ais aid sais 00 Awl ww ww wo eR Xe) wonwo st wows aw st Avo oro 
ri) ee 6 e 2 8 o 8 6 o 2 e oe e@ eo.8 ee co. oo oe 6 8 ° ee © eo. s 2 © 
4 nt~ ONDOEF MMM oOowow MMO met no nMoMm omMm oGoOMm™ NNN OM wnr [emtemte) 
v son BtMNN BFOM DCOOH MON MOH ot NMMN MM ANAt TMO NOH NOW NOOO 
eu ole Nad AAA NANT NAG NNN ONG IN NNN NN ANHO AHO ANA NANA AACN 
ee oe + ee oe ° oo. ee © © © © © © © © © 8 © © #88 ° ee 8 
30515 ooo ooo ooo ooo OoOoO0 oo! oo ooo ao ooo0oo [exeke) ooo o00 ooo 
ee) 1) Pry Fer bev Fed bet tr vue to @€trtrr tte ae Tit pag 
AM OG ane ADA OonNn wot NWO Ont uw) 00 ino wn oo OnwuonNn aon st nN ~NS ~oOOo 
oF an ani aoOo At oannrd AN Ce mo reir ae NAoOO AOO adn atoe Ane 
> o 2 6 oe 6 oe © 6 © © ee os oe o 8 8 ee e ee © © se « o 8 6 eo #8 8 
< 16) ooo ooo ooo ooo ooo ao oo ooo oo ooo°o ooo ooo O00 ooo 
an] 
ae) 
od 
qd oow NN ooo ooo oww oo ON oo°0o oOo ooo N owow oOwowo ww wo 
dA :o) er or er? e © oe 8 oe 8 oe . 8 e 8 ee 8 ee oe 8 ow ee 8 oe ee 
=| Es NNO ooo NNN NNO NOOO ANS wo NAN IN NAAN ooo Noo NOOO ooo 
eee TE e bre @ bt per bev te tee te been ff 6 e Foie eit ted 
vo af OWO0N OWODO WONHO WWW ONN ONT wo OOO0 OHO WOUDDWOA WOO ONN WONN NNN 
5 a) oe? 2 OOV cee cee eae ee io) eee ee 7 8 OvVGF eee 7 8 8 oe 8 
ooo * 6 ooo Oooo oo°0o oo oO o00 oo ooo * ooo ooo ooo 
Vv oo oO Oo 
av) 
oOww ono wood ooo ono oOo ao fom'ske) oo mono oww now now oow 
Nom NOW HOUO NNO MOM ME Cq t¢7N FN FOND FOU NEE Vo ns 
— +4 oe @ oe 8 @ eo 8 6 ee ee ° oe o #8 @ eo} o © #8 @ se ¢ ee @ ee @ ee @ 
OM dAOf aad sats AAs Aad Ada oe) On AAA AA AAA HH Aad Ae dead dad 
daduniof #tt bbe 2 be pep gee urttr © b 8 at 8 t 8 £ ba bt to teas a4 ase 
Oona oow oumw ooo mood ooo owl oo o0o00 ow oOnoo ono mood noo ooo 
=O 0 Ott MONP MPR NAN MBO MH AM ANN AN MFHO NNT MBN om tw mM HUD 
Le] oe eo. eo se * ee ee eee ee rr er ee a er) eee 2. ee o 8 6 
aAgq AA eas AAA AA de OO AAA AA AAA AAA Ae dried dad 
TODO NOD OMNHN AND DND FO yo —-nNOoO FH AMW non COO ooo ooo 
Ds PL AMM NOW ANAMN MMM BFIEM AW! ar AMD ANAM ANMMN OOM™ BOS an ot HOO 
Cs) OF 6 te 8 bt 4 bb tba @ bt tit Of 8b & de Fo dt of be tlt ius te 
ect [an OmMmN ownW mow ™ Ow mind oom ive] ~aOon Nw AOON ooo ~wmo ~wmo mw w 
iS) An sa Na ANA anN am a ae ae ANN THO NMM ann Amo 
Ee] oo RO ONO NOD MNO AKDT HO NWO Oo oWwc00 NO AMO Amo mum Oo 
w Otro FPO FAMm™~ FANO APO ANM NO FAO WO ANDOEFE ANWO ANY Ino AMO 
Q as} pir epr bre bet bev #£tee 0 FP cpt Fe tbaere 8 br aay tit tit 
vo — Ono oma oon ono omrm OND ost ont oe oowo onmm odnm onm om w 
a 2 sx am aw as don N as ANDO ira) aw aw am 
i] t i] t t a t t t 1 i] ' t i] 
1 1 a t 1 4 t 1 a 1 1 ‘ 1 5 
ce] 1 I a t 1 a : t ‘ f 1 1 t 1 
r=] 1 1 1 1 1 1 ' l 1 1 1 1 t 1 
ort io 1 1® t 1 ' 1 t 1 1 1 t ‘ f 
° io 4 iei t U ! i] 1 ‘] i) i] i] t ° i] 
7) ta 1 tea ' 1 i a 1 1 1 1 1 ' oO ' 
2¢ td i ted 1 J a a ' t 1 { 1 t € 1 
Cy in ] i> It i] i i 1 t LI tion i) 1 cs] ° t 
an Ad iJ mon i] id i] io ! i] isa ts t t ad * 1o 
Ga ] OSs 1 Dy au tia cD 1 1 ODN ted '(oQ Le} pwd i 
ag Mog an) ad 1 © to ‘oOo on) tu is ow ue 1 5 a Ay os 
Ad Le] py wv 12 6 ou tw ao 1a ted a ta t 3 an wn a 
Oe =o ty wh ae) tao ta en 1s tno ba is (3 oo SZ Q = 4 
2 G2 oS G8 of 2s G2 £2 o2 of 88 gS g& FA BS SE BS 
4 — s = = g = a p34 3° Ay & ay Ay uw 


See footnote at end of table. 


Soil Survey 


142 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Ow 
i wv 
cow +) m m wo wo m 
ow U 4 4 J J i] 
ane fal a wn (a) N d 
woe . 
oO 
1 o> 
Av 
OGUH FD 
a@ono wn ita) ite) ~ wn 
dued kh 
= vq 
an 
oul & nm ra) uw ire) wn 
4 Oo 
WM w+---} ----=-~+-—---- --- ---- + - - -- + + + es + 
ou PRE NNNO ORT anno mrnr 
Mod AMM MAMA MMM ANAT MOM 
pus] a 2 e o 8 6 ee ° e ee 8 
ooo oo0o0o Oooo oo0o0 jekeke) 
faa eas tna rene Mit 
qa pol (ped ris pore tues 
ad tte tard tne en et 
od aut rete 144 Piped on 
Ze pid en ito ie ro pie 
nw tog iow vot vogot iol 
ie twwv pow Hwt yeu fv 
4D tod (ods od it od ol tol 
exw tiuw tiuwi uw dt Me od ped 
AO (ogo ee ool eoaol 1ot 
4 Oy 2:00 FzUVE VUUVE OUUs zUs 
Ss e090 o9o900 oo°0 oo0o90 ooo 
n HSS Asso Bea HS eq Asa 
i=} 
a2 NOt MNS OW st a~NoOst mms 
P ee oe ee eo. eo. 
dv im) eno B7ODOMD BMwOO eNO BE Ow 
oU ane tied ue poeta tu 
ae oO 40 wonAon aw WO 0 aw 
eof ze ee . cp ee oo. 
ha miNnNwoO ONUOE™ WNL NMNnm™ WM 
v two too MN Oy oO oo. tO tH tod 
om] Nan NAAO Nae NAAO NAAN 
4ank eo 8 @ oe @ @ o v eo 
OD ed fed ooo o0o00 oo0 ooo0 ooo 
avo tug tueie 11? tena pie 
‘AU Vic aoe OwstnN amm NNN Onn 
Os aM AAA ANAHO AAA NopAO Ane 
> o 8 © eo 4 © oe eo 2 e oe 
4 ov ooo aoaoao0oo ooo oo00o ooo 
ia] 
Pe) 
aA 
et owwo qaoo ooo ooo ooo 
od hy oe ef oe 8 eee coe 
3 Ml NOD ANANND ANN NANND ANY 
1st Prin 44 1r_in pod 
Ty RL ONN WDOWDANAN ONN wWwWNWOA WWW 
fi I ep e eo 8 ee ee ose 
a ooo ooo ooo ooo ooo 
a 
oow madd ono ooowm moo 
mmo FOO oO nww nour toOM 
WW wv o 8 @ eo © @ 8 ee 8 eo ¢ 8 8 eo @# 6 
UY ag AAU ao et oan adr Anne eee 
4 nlo ug tus ia ated tua 
o3aag oOuo onoo mina nmnmood jexexe) 
2a mma st om SH tO NNN mt tw atw 
el eo 8 ev ee eee eree oe 8 
odHodA annirn Hin AnMnr naan 
~wmo Nw Ww mwo mm oO ama 
~ i+} Nd oH NmMmMWw mm om aman AMA 
ci) [z a a troed 4g Peuda rus 
a Ay © wn oO AOON ~NnNo ~~ OOF aam 
vo dm ANN ANN NA a 
G ~Oo ARADO aMX~OoO NwmMoO THO 
wv Ano aAyTrOD ATO antTO ADO 
jon 5 | pad an ee had #oaed tie 
a Hl, OANm OCOAHO Onn ONNM Oe 
(=) “ dato as Hos ac 
1 1 1 { a 
1 { a 1 1 
us) 1 1 i 1 t 
a U t t i) t 
or i] i] t i) 8 
° 1 1 ‘ 1 i 
ag ' 4 a n t i 
e i i 1 v t 1 
oy NS t 1 [= is pu 
an 1S iS) i] 1 i) ta ia 
ao ais f] a ta ts 
Aa wou ew ig wv ta ti@ 
“4 c '@ 16d uy os) to 
Og bettas | {@ 190 (e} 1m Ler 
wn Oa eh Let hie] t @ g 
aw wn om gD v= 
n wn n 5 = 


* See description of the map unit for composition and behavior characteristics of the map unit. 


*atTqe} Jo pus ze aj}oujOoF aasg 


1 
1 
1 *“pue, uegqip 
1 
i] 


1 iy ' i] ' i] 1 
1 f] i ! t ' ' 
i] t t t 1 1 t 
t 1 ' 1 1 1 t 
H i H 1 H | H 
---U5TH} --- | 09¢ {ady-uer! paydzed|s°€-0°7} 2 --- | e-- 0 J-------- SUON} QD fennn- ~---poomud 9 
1 i] ! 1] 1 t J ' 1 4429 
] 4 1 1 i} 1 1 ! J 
{ i] { i] ' 4 t t t 
{ 1 H H 1 i H H H Kk 
H i 1 1 I ' t i H ‘ DOOMUATH 
--~Y5TH! --- | o09¢ ‘!ady-uec! payotag!s°€-O°Z{ <== I ---  [------- -ouon! OQ f----- a=------- zaM9 
t H I t t 1 H H H 1 {2989 ‘aap * YAO 
t i] ! i] i] ' i] i] 1 1 
i] 4 i 1 1 1 t ! i] ! 
i H { | { H { H H H woz 
}EASPOW | --- | 09< |APW-Oeq! peyored!S"7-O°T} = --- | wee feceeeo-- SUON} = fone eenn oo qd ‘wid 
H | H H | H | H H i xOr 
}eASPOW | --- | 09 J --- f wee fF OTK Fe wae peeren---BU0Nf een ------ qoq ‘you 
H | i H H H H H ' | STITAWSITSA 
~~-UDTH| --- | 09< |AeW-aon! peyozeg|/S°7-O°T} = --- | w--  feeeee---au0n! = --------------- Wd 
H i i { H H H i H H 
H { H H H H H | H H 7OTTIF 
--~U5TH | --- | 09< !Aep-rey!quareddylore-o°T} = --- | w--  feeeee---dU0N| = --+------- o----VI 
| 
t H i H H H i H H | Kay 13d 
---USTH} --- | 09< {Aep-uep}quezeddyjo°e-O°T} = -~- | w-- 0 f-------- auon} Q. t-~-~----------- ved 
H | H H H H H H H H 
{ { H | { i { H H H 
---U5TH} --- | 09¢ fady-AoN} payoredjO°e-S"T} = --- | wee feeneone- eauont 2 | 
| H H H | | ' H H H 
H i H H { | H { H ' uoyuT prey 
---U5TH} --~ |! 09< |ady-aon! peyozegtore-S°T]  --- | ---  }-------- auon! 9 f--------- zap ‘apo 
i] 1 ' 4 t i) 1 t i] 1 
t 1 1 1 f] i] 1 t ! ! 
1 { H t | I H H H t *pueT ueqin 
H H H H H I H H H H 
---USTH} --- | 09< |AeW-uep] peyozed/O°E-O°T} = --- | wn- peseenn-- auon} 9 } 
' I 1 ' 1 1 ! 4 i] I >¥qug 
t ] | I ' ' ' 1 1 ! *¥ 
1 t 1 1 { t i] i] (] ( 
' 1 1 I ' ' i] ! ' 1 
H | { H H H H H H H yUNoTE 
---UBTH| --- | 09<¢ |éeQ-uep} peyoted}O°e-O°T; = --- | --- 0 fee------ auoN} 9 |---------- qog ‘vod 
' { t 1 I ' i) i] 1 1 
t ! 1 i] 1 i] i] 1 ' 1 
{ { H ' \ H H H H H uo buTuueg 
---U5TH} --- | 09< |APW-AON! peydzed|S*7-O°T}  --- | a-- 0 Je------- auON! Q [--------------- vba 
H t 4 H ; 4 t H H { 
IOT3OR | | Gno3B | 
\solz so fsseupzeq! yqydeq | suquow}! puty | yyded | syyuoW) uoTJeEING | Aduenberzz {oTboz | qtoquAs dew 
r3Ua}0d | H H } : \ ! ! ‘-orpAH}  pue aueu [TOS 
1 fy ! t 


yoorped i eTqe} tTeyea YSTH buTpootd 


(peyeuTyse 
uraqUOd eB jOU ST einjzeaz oy} yeUR seqyeotpuT Arjue ue jo aouasqy ‘*uey} eTOW suPeT < fUeY} SSaT sUeSU > 
UT peuTeTdxe are ,peyored,, pue ,,/queredde,, ,,/JeTzq, ,,/a7e1,, SP YONS swe} pue ,aTqe} Jejem, pue ,buTpootd,,) 


Smanivad AILWM (NW TIOS--°8t ATaVL 


OT}0R 
Ssoirj 


de sok! 
Ua Og 


t 
H i] 
- 3 09K<¢ 
--uSTH} =o 9 
H t 
H i] 
- 0g 
--Y5TH! eae 
H 1 
H i] 
H ‘ 
: f] 
! 1 
' ( 
{ i) 
1 - | 09<¢ 
--y5ty! <= i 
fo | 
-1 0% 
~~ USTHI a 
' 
| 09< 
°TEPOW | --- 
: ' 
- ' ao<¢ 
eAaOH -- 
| 1 
-- 09¢ 
~-USTHY | 
1 
' ' 
H t 
-! 0% 
--y5TH} i 
H t 
: i] 
-- agK< 
“U8 THI eae 
i] 
1 
H 1] 
! 0-02 
PTSPOW| par 
H 1 
H i] 
-! 09% 
--U5TH} aca | 
| 
- 3 09¢ 
~-USTHI _ 
! I 
act: ggg 
RASHOR| 
: ' 
-~ H a9<¢ 
PaSPaN - 
! i] 
-- amK< 
erspoy} - 
ee 
' 
} i] 
1 
i] 
f] 
iy 
Ly 
i] 


yqded 


zew-qas! juereddy!0°9-0°¢€ 


Aeyq-oaq 


Hny-aon 


t 
seexedayTO71=0 


t 
auezeday |) 0"T-0 


i 
quezeddy!o°1-1+ 
1 


i 
quareddy! 0° T-1+ 
' 


1 
peuored| S"O-T+ 


' ° 
aneredta as 0 


] 
que sede Ore 


: . 
Pasar aay ON EHS + 


! . 
sueaEday 10" E=S T 


Huot Azap 


Huot AreA 


“Huot 
0} JeTag 


ow! uwotTzeing 
sqyju sa | 


OF Bag 
ua 2e 3}0N}0 
“aTqe} Jo Pp 


=---quenbely 


yTPuots 


butpootd 


PBD90 


a/d 


qa/D 


g/d 


a/v 


ad/d 


oBbaysny 
Seccaen, -TW 


uo pT TW 


FATT epuey 
Beal ‘gay 


ae As deu 
fe} 

ue a amet TTOS 

-07 


yoorped 
ba 


—_ YI = AA 
TIAUG Ww Os 81 a 
ponut 1) 


*4Tun dew ay} Jo sOT}STI@}ORAPYO JOTAeYeq pue uOT}TSOdwoD 2103 YTuN dew ay} Jo uoTIdTIDsep seg 


] i] 1 ! 1 fy f] ] 

i] ' 1 1 ' ! f] i] 

i H H H H H H H H H eye TUM 
--UBTHI --- | 09< {ady-uep}quereddylo°€-O°T} = --- | a cert auoNf Qo fa-------------- uM 

H H H H I I H H H H 

H { H H H H | H H H puet}seM 
--U5TH | --- | 09¢ {AepM-oaqiquazeddylo°t-s°+] = --- | o-- 0 f-------- SUON! G/q }---------------- 2M 

H { { { H H H | H H 

1 { 1 H H H H 1 ' ' syueyq}10pn 

1 1 1 t i] i] ' i] t t “pn 

! i) i] t t i] t 4 ' t 

1 i] ' i] i] 1 1 ' 1 i] 

1 i 1 4 t 1 1 1 t 4 

H { i H H H i H { H ueoTs 
--U5TH | --- | 09< Junp-aon{quezeddyio°T-O0 «| UNf-AON|~-~--JaTzgqj TeuOTSPOD0} G/d |------ ---------- os 

I { 1 H H | i H | H 

H H i H H H H ' H H q3@eTS 
--U5TH{ --- | 09< jady-uer}quezeddyjo°e-O°T} = --- | a-- 0 | e------- auoNf Q f--------------- WIS 

H i H H H H H ' H H 

{ i { | H H | ' H H yoorutys 
--USTHT --- | 0% {APW-Oaq] Deysted;s*€-0°7; = --- | moc poteccso- SUONf Qo eneeeoe-- zous ‘aus 

{ H H i { H i H { I 

' i Ul 1 ' I 3a 1 t 1 1 { 
oF WOR | i | { ' | | ! | | 
soly !sseupizey! yydeq |! syquow! putTy | yjdaq | syquo_] uotzeing | Aduenbery totboT | toquds dew 
jua}og! ! | H H H H H !_o1rp4y! pue oweu [TOS 

i] 4 ' 1] 


BuTpoold 


penut}u0D--SHaNiWad YALWM CNW TIOS--"8T aTdvb 


1 1 1 1 i] t 1 ' { 

i) I ' i] 4 U I i] 1 

t I i] 1 i] i] ' I 1} 

1 1 iy i] i 1 { t ' 

! ' 4 t 1 1 1 1 ! 

1 1 i) i] 1 i) 1 ! i] 

' ' 1 (] 1 ' ' i] | 

' 1 i) iy i | 1 i i) 

! ' 1 ' I ' 1 i] i} 

1 i] 1 i] 1] ( t t i 

i] t i] t i] i] i) ' | 

! ! 1 1 Zl rT i) ' 1 
--- | 49 | --~ | 86 { 66 | OOT } COT | 6T fsoT} 
--- | o£ | --- | 66 | oot } Oot |} cot | €z $26} 
--- | 99 | --- | 66 {| OOT } OOT } COT ! HZ f56 } 
H H H i i ' H i oot 

1 ' 1 ' ' 1 i] V ! 

iT i] | i] i] 1 { i] 1 

i] ' i] ! ! i] ! i] 1 

1 1 4 ' t 1 I i] 1 

' 1 1 i] t t 1 ' 1 

' ' 1 i] i i t i] if 

1 1 4 1 I 1 i] 1 ' 

1 1 1 i iy 1 1 4 i] 

1 ' ' ' 1 ' i] ' 1 

i] ! 1 i] ! 1 ! 4 i} 

1 i) 4 t 1 1 i] ' i 

! H i i i t i i I 

' ' i] i] 4 f] t i i} 

1 i) ' iy ' I { 1 ' 

! i i i i I i i of 

' 4 ' i] i] 1 1 i t 
--- | OF | --- | 8c | 68 |} 6 | 86 !| BT fzZTT} 
--- | 0S [| --- | 48 | 96 | 86 $ OOT | 6T {S0T} 
--- | Té [| --- | 78 | 66 | 66 | OOT ! Zt ott! 
| { { { i H H i 4 

I 1 1 1 i] ' 1 ' 1 

( oe of 4 Ce 4 

' 1 i] i i] 1 ' f] i] 

' 1 4 1 1 ' t 4 t 

i H H H i i H i | 

1 i] i] i] rT | t i] 1 

' t ' 1 ' 1 1 1 1 

re a oe en ae 

E 1 ' V 1 1 i) { if 

f] () i] 1 V t i] 1 i) 

1 ' 1 i ' iy i) iy i] 

1 i) 1 1 i 1 { t ' 

' i] 1 i] 5 i] q i] 1 

1 t iy 1 1 i] ' 1 i) 

1 i) 1 i) 1 1 1 1 1 
--- | 7 | --- | 2 $68 $06 | 6 | BT fzTT! 
--- | 7 | --- ! zs !06 ! 7 ! 66 ! 6t !sot! 
--- | 1 | --- | 98 ! 466 ! 96 ! 66 ! 8st !zoT! 
H H H { H H | H H 

i i] t i] i] 1] t | rs | 

H H H { { { | tod} 

i] i i] 1 1 1 ! | a | 

q 1 1 (] i] ' i] { 1 

i] f] ] t ] 1 ] fy 1 

1 ( i] E 1 1 i] i 1 
um | wm jum oo} OF} OT} | TI 
Z00°0}S00°0{20°0 | “ON | “ON | °ON | ‘oN } H H 
| Lao xvi! 
t 1 1 i i ? 1 t 1 

1 ! 1 i] 1 i] 1 ' iy 

1 ' ! 1 ' i] 1 1 | 
--uUeq} JetTTeus | --aaets BbutTssed | Aytsuap | 
abejuelIeg : abequsoieg | ainysto! 
stsdTeue TeotTurpyooy \ \ 

i} ' 


| 4 
BOILEL-TOI6ZOTE] 
cbalsz-6t!ezote} 
dy! 2-0 |Zz0TE} 


1 

D}o6-pe}zeote} 

BYAIOZ-PLILEOTE} 

dv!Tt-0 {ocoTE!} 
I 


' 

‘ ! t 
t t | 
' t t 
‘ ' ! 
' ' 
' ! 1 
t t t 
‘ i) ‘ 
' ' ' 
‘ 4 t 
{ 1 1 
OH jWIdeqy Na 
{ i i 
i 4 ( 
' { 4 
i ' 4 
t i 1 
i 4 ! 
! iy 1 
' t 
i) 1 t 
1 { i 
' t 1 


*squauTpas 
aUuTIysRoey 


TUFa Tepoet) 


TIT? TePOeTD 


TeTIa}eu 
quezeg 


°a oT 
“a ‘°s ¢ *L ‘OE 
"Sas jo THIOD 
qZseayynos 
ay} jo YyRI0U 
3893 O00E/T pue 
3s8aM 3233 OOL 
4ynogqe ‘dtysuaoy 
puetsl Stg 

Keto AWTS 443e7 


“a ST 

“aS Go cL PE 
*Des jo TsuItSD 
}seay}Nos 

3uy Jo WWI0U 
38203 OSS‘T pue 


yseea 2987 OS7‘T 
qnoqe ‘dtysumoy 
uoTIeW 

sWeOT 


YITS PooMUATO 


"a Of "a 

**S G °L ‘62 
‘98S Jo 19109 
ysaayynos 


ay} JO UVA0U 
3823 008’T pue 
ysea 2007 00€'Z 
Jnoge ‘dtysuaoy, 
uopTIeTD 

sweot FITS Junol” 


UOT }EOOT 
pue eweu [Tos 


(peTstun “NN pue 4OLHSYV ‘Wy ‘xeput ARToT|seTd “Iq !4rwTT pTabtT “77 feanystom 
*STQeTTRAR JOU S1aM PEP }eY] S}eOTPUT sayseq) 


Ip unumtxew ‘yyy fuoztioy ‘oH f{zequnu j10de1 suesam NY 


WIV LSaL XXONI ONTATANIONA--°6T 


TIGvL 


wu 
zo°O 


--uey} Jet Teus 


abe juselI9g 


t 
' 
1 
' 
I 
' 
1 
t 
( 
1 
! 
1 
I 
1 
' 
ty 
1 
i] 
i 
1 
! 
' 
1 
1 
' 
1 
' 
! 
' 
t 
if 
| 
if 
! 
' 
' 
! 
| 
' 


66 
66 


OoT 
OOT 


OOT 
OOT 


--aaeTs butssed 
abequeored 


sTsATeue TRoTUPYOayW 
pn a a re a 


penutz#UOD--VLWd LSAL XFONI ONTYAANIONA--"6T aTAvd 


Aytsusp 
2IN}ST OW 


T 

' 

1 

I 

t 

( 

1 

' 

I 

i) 

t 

I 

H 

BIS9-LP | 99067} 
cba! ZE-BT | SS067} 
pa} 


yjdeqd 


OH 


! 
t 
t 
t 
1 
1 
1 
' 
1 
1 
1 
I 
\ 
i 
1 
' 
‘ 
i 
t 
‘ 
i 
li 
i) 
' 
' 
' 
' 
! 
! 
| 
1 
1 
! 
] 
1 
$ 
1 
| 
i] 
i 
1 
i 
4 
' 
i] 
i 
4 


*squauTpas 
aUuTIYSNdeT 


jTeTiejeu 
queieg 


"a *PT oe 

'*s y °L ‘EE 
“995 jO JeurED 
ysPeqyNnos 


eqq Jo yRA0U 
3823 0¢69’/T pue 
JS9M 38073 009 
ynoqe ‘dtysumoy 
yood 3Tes 
zsueotT APTO 

AJLTS PIOFTIW 


UOT }EDOT 
pue aueu [TOS 


148 


Cardingt 
Centerbu 


Glynwood 
Kendallv 


Udorthen 
Westland 
Whitaker 
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Soil Survey 


TABLE 20.--CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Fine, illitic, mesic Aeric Ochraqualfs 

Fine, illitic, mesic Aeric Ochraqualfs 

Fine, illitic, mesic Aquic Hapludalfs 

Fine-loamy, mixed, mesic Aquic Hapludalfs 

Fine, illitic, mesic Aeric Ochraqualfs 

Fine, illitic, mesic Aquic Argiudolls 

Fine-silty, mixed, mesic Aeric Ochraqualfs 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludalfs 
Fine, illitic, mesic Aeric Ochraqualfs 

Fine, illitic, mesic Aquic Hapludalfs 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine, illitic, nonacid, mesic Typic Haplaquepts 
Fine-loamy, mixed, mesic Typic Hapludalfs 
Fine-loamy, mixed, mesic Fluvaquentic Hapludolls 
Fine, mixed, mesic Typic Haplaquolls 

Fine, mixed, mesic Typic Hapludalfs 

Coprogenous, euic, mesic Limnic Medisaprists 
Fine-silty, mixed, nonacid, mesic Aeric Fluvaquents 
Fine-silty, mixed, mesic Dystric Fluventic Eutrochrepts 
Fine-loamy, mixed, mesic Typic Hapludalfs 

Very fine, illitic, nonacid, mesic Typic Haplaquepts 
Fine, mixed, mesic Typic Argiaquolls 

Fine, mixed, mesic Fluvaquentic Haplaquolls 

Fine, illitic, mesic Aquic Hapludalfs 

Fine-loamy, mixed, mesic Aeric Ochraqualfs 
Fine-loamy, mixed, mesic Fluvaquentic Haplaquolls 
Fine-loamy, mixed, mesic Typic Udorthents 
Fine-loamy, mixed, mesic Typic Argiaquolls 
Fine~loamy, mixed, mesic Aeric Ochraqualfs 
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150 Soil Survey 
INTERPRETIVE GROUPS 


(Dashes indicate that the soil was not assigned to the interpretive group) 


T | Woodland 


' t ' 
Soil name and i Land ' Prime ! ordination 
map symbol | capabilit i farmland | symbol 

| ! | 

BgAq=s<2sS-s--anSen ences esnaseede nner srassSssaassssscse | Ilw 1 Yes* H 4A 
Bennington H 
1 
th q 1 

BOA nnn meee enn nnn nnn nnn nnn cnn nnn nnn nna nee nner ennen H Iiw H Yes* i 3c 
Blount. | i 
i] 
‘ { ) 

1 a a a Ile | Yes* H 3c 
Blount 1 i 
r ! ! 
| ! 1 

BUBW nn nn nn enn nn nnn nnn nnn nnn nnn nn rete ennanncna= | --- | No | --- 
Blount-Urban land | | H 
1 1 
{ i] ' 

(CBs =9--- ss esensamanrssaaasensnsseasecnsnnaadssesesses IIe i Yes I 4A 
Cardington { 
1 
( i} | 

CAC 2a nn-- nn nnn an nn nnn nn nnn nn nn nnn ne ne nnn -- ee =o en IIIe No 4A 
Cardington | \ 
t ' 
| ' 1 

CéBews-s--Seenesscsarsa nes san see siacc sn eseeonemasass | Ile { Yes f 5A 
Centerburg 
i f J 

Denno none n nnn nn nnn nn cnn n nn nnn nn nn nen nn nnn cnn anna i IIw { Yes* i 4c 
Del Rey 
4 U) i) 

BtASa2--Ha--sSesssssaesceaascssssesserssascessseesceses 1 Ilw H Yes* H --- 
Elliott 
I t ( 

POASs<S9n-m-cana=Steeencsnceenssesssssneasssesescecscs= IIw H Yes* i 5A 
Fitchville | 
{ 4 ' 

POAsSa S928 sean as see ao sasese ssa sere cseesernaaseaesssan5 IIs I Yes i 4h 
Fox | H 
| | 

POBr er nnn ran nnn nnn nn nnn nn nnn nnn nnn nan enn nnencnna H IIe i Yes H 4A 
Fox \ ! ! 
H H 

PtAn nan nnn nnn a nnn nnn nn nnn nnn nnn n nn nner nnn nnn nnn IIIw Yes* 4c 
Fulton 
4 i i 

FLB---- ana rnnnnrnnneren cern nner enn nnn nnn nnn nnn nn censnn | IIle H Yes* 1 4c 
Fulton 
1 ' f] 

GWAss<s2s=--sssreosersssesq-asesranesseaseeeas ses -85 | I i Yes | 4c 
Glynwood { 

1 

i i i 

GWBa nn nnn nn nnn nnn nn nn nnn nn nnn neem n nana nennenacane IIe i Yes H 4c 
Glynwood 
1 ' y 

GWC Jon ewer nn nnn nn nnn nn nnn nn nnn nnn nnn nnn nee cn nn nennncnnn | Ive H No H 4c 
Glynwood 
1 ‘ ! 

GWD2-4--4-5$54—- 8a ane aa a nao Seceseessansessaaseaass IVe | No | 4R 
Glynwood 
| ( 1 

CS aa le --- j No i a 
Glynwood-Urban land 
t ' ! 

KeB---- nnn nnn nnn nnn nn nnn nr nnn nnn nonce cnn nccn= IIe H Yes { 5A 
Kendallville 
( i) t 


See footnote at end of table. 
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Marion County, Ohio 


INTERPRETIVE GROUPS~-Continued 
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INTERPRETIVE GROUPS--Continued 
a aR a aT) Re) a a en CEES FPF i (a 
Woodland 


i 1 1 
Soil name and : Land H Prime | ordination 

map symbol |_Capability | farmland symbol 

SkAn wns nn nnn nr nnn nnn nnn nn nnn nnn crane nn nn H IIw ; Yes* | 5A 
Sleeth 
i] | i} 

aa aaa a aaa i IIIw H Yes* i 5W 
Sloan 1 \ : 
I { 
Ud. i { 
Udorthents { 
' 
1 1 U 

Weta aasesese nn steesecclssesemnsnSaoSasnern nee eeSenateo { Ilw ' Yes* 1 5W 
Westland | H ! 
1 1 ! 
' 1 1 

WhAS=A- ean ror sasqesees sess ecaSeserassnosassarrs = seoe i IIw { Yes* \ 3A 
Whitaker 


* Where drained. 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 
All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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CRAWFORD 
SOILS ON TILL PLAINS 


WY ANDOT R16E 


cy 


Blount-Pewamo association: Deep, nearly level and gently 
sloping, somewhat poorly drained and very poorly drained 
soils formed in glacial till 


Glynwood-Blount association: Deep, nearly level to moder- 
ately steep, moderately well drained and somewhat poorly 
drained soils formed in glacial till 
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31 


Pewamo-Elliott association: Deep, nearly level, very poorly 
drained and somewhat poorly drained soils formed in glacial 
till 


Bennington-Pewamo-Cardington association: Deep, nearly 
level to sloping, somewhat poorly drained, very poorly 
drained, and moderately well drained soils formed in glacial 
till 


SOILS ON LAKE PLAINS AND TILL PLAINS 


Milford-Centerburg association: Deep, nearly level and 
gently sloping, very poorly drained and moderately well 
drained soils formed in lacustrine sediments and glacial till 


SOILS ON LAKE PLAINS 


Milford-Del Rey-Shinrock association: Deep, nearly level to 
sloping, very poorly drained, somewhat poorly drained, and 
moderately well drained soils formed in lacustrine 
sediments 


Latty-Fulton-Paulding association: Deep, nearly level and 
gently sloping, very poorly drained and somewhat poorly 
drained soils formed in lacustrine sediments 


Rue 
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YT SOILS ON FLOOD PLAINS AND TERRACES 
40°30'— 4%) 

Saranac-Sloan-Westland association: Deep, nearly level, 
very poorly drained soils formed in alluvium and glacial out- 
wash 


83°20' 


UNION 
Nolin-Kendallville-Ockley association: Deep, nearly level to 


“i y / } moderately steep, well drained soils formed in alluvium and 
COUNTY Y ange A glacial outwash 
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GENERAL SOIL MAP 
MARION COUNTY, OHIO 


Scale 1:190,080 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL CONSERVATION SERVICE MARION COUNTY, OHIO 


SOIL LEGEND 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


Map symbols consist of a combination of letters or of letters anda 
number. The first capital letter is the initial one of the map unit name. 


The lowercase letter that follows separates map units having names 
that begin with the same letter, except that it does not separate slop- 
ing or eroded phases. The second capital letter indicates the class of 
slope. Symbols without a slope letter are for nearly level soils or 
miscellaneous areas. A final number of 2 indicates that the soil is 
eroded. 


CULTURAL FEATURES 


WATER FEATURES 


BOUNDARIES DRAINAGE 
County or parish —_—— — Perennial, double line —————___ 
N eee ! : ® 
SeMeat: nme Minor civil division a Perennial, single line a a ~ 
~ 
BgA Bennington silt loam, 0 to 3 percent slopes 7 . ‘i . eke 
BoA Blount silt loam, 0 to 2 percent slopes Field sheet matchline & neatline Intermittent — 
BoB Blount silt loam, 2 to 6 percent slopes sit hg 
BuB Blount-Urban land complex, undulating AD HOC BOUNDARY (label) Drainage end 
-----—- igen. 
. is I Davi be 1] 1 
ered Cardewgiog sat foam): 2 to © percent slopes sinifl aaron, ated, parkcined DAS Tt Canals or ditches 
CdC2 Cardington silt loam, 6 to 12 percent slopes, eroded cemetery, or flood pool 4000 ne 
CeB Centerburg silt loam, 1 to 4 percent slopes ' ~ Poets ~~ ’ ne 
Drainage and/or irrigation ——_ . —>—_ 
DeA Del Rey silt loam, 0 to 3 percent slopes 
STATE COORDINATE TICK LAKES, PONDS AND RESERVOIRS 
Eta Elliott silty clay loam, 0 to 3 percent slopes 
FcA Fitchville silt loam, O to 3 percent slopes ROAD EMBLEMS & DESIGNATIONS Perennial = : # 
FoA Fox loam, 0 to 2 percent slopes reread Ais 
FoB Fox loam, 2 to 6 percent slopes Federal Intermittent Set ee 
FtA Fulton silty clay loam, 0 to 2 percent slopes 
FtB Fulton silty clay loam, 2 to 6 percent slopes 
ty clay State ® MISCELLANEOUS WATER FEATURES 
GwA Glynwood silt loam, 0 to 2 percent slopes 
GwB Glynwood silt loam, 2 to 6 percent slopes County Named Marsh or swamp a 
GwC2 Glynwood silt loam, 6 to 12 percent slopes, eroded 
GwD2 Glynwood silt loam, 12 to 18 percent slopes, eroded 
GzB Glynwood-Urban land complex, undulating RAILROAD Wet spot ¥ 
KeB Kendallville loam, 2 to 6 percent slopes LEVEES 
KeD2 Kendallville loam, 12 to 18 percent slopes, eroded 
Without road sila tiniosvaninisatvainin SPECIAL SYMBOLS FOR 
La Latty silty clay 
MaA Martinsville loam, 0 to 2 percent slopes DAMS SO l L SU RV EY 
MaB Martinsville loam, 2 to 6 percent slopes Gw2 GwD2 
me Meuway sy loam: rarely: Hooded Medium or small SOIL DELINEATIONS AND SYMBOLS 
Mf Milford silty clay loam 
MnB Milton silt loam, 1 to 4 percent slopes 
Mu Muskego muck ESCARPMENTS 
Ne Newark silt loam, occasionally flooded PITS Other than bedrock HET 
No Nolin silt loam, occasionally flooded (points down slope) 
OcA Ockley loam, 0 to 2 percent slopes Gravel pit *~ SHORT STEEP SLOPE = ttrttettrtststs 
OcB Ockley loam, 2 to 6 percent slopes 
Mine or quarry xe SOIL SAMPLE SITE © 
Pa Paulding clay 
Pm Pewamo silty clay loam 
Po Pewamo-Urban land complex MISCELLANEOUS CULTURAL FEATURES MISCELLANEOUS 
Ps Pits, gravel 
Pt Pits, quarry Church (rural areas) a Severely eroded spot = 
Sa Saranac silty clay loam, occasionally flooded Sef 
Se Saranac silty clay loam, frequently flooded School (rural areas) é Muck Spot 
ShB Shinrock silt loam, 2 to 6 percent slopes 
ShC2 Shinrock silt loam, 6 to 12 percent slopes, eroded Loamy soil # 
SkA Sleeth loam, 0 to 3 percent slopes 
So Sloan silty clay loam, occasionally flooded 
Ud Udorthents, loamy 
We Westland clay loam 


WhA Whitaker loam, 0 to 3 percent slopes 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Co 
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MARION COUNTY, OHIO NO. 13 


This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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MARION COUNTY, OHIO NO. 19 


This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned 
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aerial photography by the U.S. Department of Agriculture, Soil Conservation Service 
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This soil survey map is compiled on 1981 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned, 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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SOIL MAP OF MARION COUNTY, OHIO — SHEET NUMBER 48 


This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture. Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agric 
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This soil survey map is compiled on 1981 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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